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An Aeccelerated-Speed Cutting-off Ma- 
chine. 





(he accompanying engraving represents 
an improved machine for cutting off round 
stock up to 6 inches diameter, and having a 
driving mechanism by which the speed of 
the main spindle is accelerated as the cutting 
tools approach the center. 

(his acceleration is produced by a device 
consisting of two disks compressing between 
themselves two movable friction wheels of 
hard leather which drive the disks at a speed 
corresponding to the position of the wheels 
upon the disks. Each disk has a geared 
connection with the main spindle, and the 
friction wheels are driven by pulleys, one of 
which is shown at the left in the cut, a cor- 
responding one being at the back of the 
machine. 

The two friction wheels are moved simul 
taneously by a right and left 
screw, Which is connected with 
the cross screw of the carriage, 
so that as the tools are fed in 
the wheels are also fed towards 
the center of the disks, thus run- 
ning on a smaller diameter of 
the disks and driving them at 
a higher speed. The accelera- 
tion thus produced is gradual 
and regular, and the fastest 
speed is about five times that at 
starting. 

This feature, of course, adds 
very much to the efficiency of the 
machine. It embodies the re 
sults of nearly four years of 
experiment and testing, and is 
now in use by some of the largest 
concerns in the country, having 
found especial favor with steel 
manufacturers. 

The blocks or tool carriers in 
this machine are very strong and 
solid, and carry blades 24 inches 
wide, set in recesses in the side 
of the blocks, and clamped with 
This mode of ‘“ 


rper 


a cap and bolts. 
setting obviates the trouble ex- 
perienced in trying to set the 
tools to cut off square, as each 
recess forms a guide, and the 
ilades are simply advanced until 
the points are at the hight of the 
center. This setting also largely 
removes danger of breakage, blades usually 
isting until worn out, unless accidentally 
roken. A feature that assists in this result 

that the blades are supported out under 
he cutting point, and are also set at an 
ngle with the line of travel to give a shear- 
ng cut. This enables them to take a heavier 

ut without increasing the resistance, and a 
heavier feed than common can be used. 

The blades are nicely ground on all sides 
nd are provided with ample clearance. 
rhe carriage has a longitudinal movement 
if about 7 inches, and carries a substantial 
entering attachment, as shown in the cut. 

It will be noticed that there is a universal 
luck on each end of the spindle and that 
iree rates of feed are provided for. 

The machine is provided with automatic 
eed and automatic stop for the same, and 


veighs about 3,200 pounds. This and four 


smaller sizes are made by the Hurlbut 
Rogers Machine Co., South Sudbury, Mass. 





The Dryness of Steam 


By W. H. Boorn. 

For some years back we have been read 
ing of wonderful steam engine tests, with 
results carried out nicely into decimals, and 
the quality of the steam duly set forth, and 
great conclusions have been drawn from the 
figures, very pretty in their way, but re 
sembling somewhat the well-known descrip 
tion of a crab in the dictionary, which 
described it as ‘‘a small red animal that 
walks backwards,” a description that was 
all very well, barring the fact that a crab is 
not red; is not an animal, and does not 
walk backwards. Recently Professor Jacobus 
has thrown doubts on the methods of obtain 
ing samples of steam for testing, and has 
shown that certain methods do not give 
accurate samples as regards the coefficient 


for they argue that the steam in a pipe is 
not of even quality throughout, but dryer 
at the center than at the sides, and wettest 
at the bottom, if the bottom of this be hori 
zontal, while a vertical pipe is also equally 
unreliable as a carrier of a homogeneous 
stream at all points of its cross-sectional area. 

Thus it is that in order to collect an 
average sample, some engineers would have 
a means of mixing up steam in the pipe to 
render it of even quality throughout before 
being sampled off, while others would make 
the collecting nozzle of double triangular 
form, so that at every distance from the 
pipe center the area of the nozzle would 
bear the same ratio to the pipe area. Four 
such triangular nozzles as in Fig. 2 would 
appear at first sight well fitted to secure a 
fair and proper sample, but even this I 
should very much doubt myself, unless the 
condition laid down by Professor Unwin be 
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ACCELERATED-SPEED CUTTING-OFF MACHINE. 


of wetness. On this side Professor Unwin, 
an authority who always commands atten 
tion, has condemned some of the methods 
of conducting the determination of even 
such samples as are collected, including 
specially the method of the Salt test, and 
also the familiar barrel calorimeter, but he 
approves of the Barrus calorimeter, and 
others of the kind. 
no system of securing a true sample for even 


He knows, however, of 


the correct methods to test, but has sug- 
gested as likely to be correct, a nozzle of 
the form of Fig. 1, with its opening turned 
towards the flowing steam and arranged as 
to dimensions, so that the speed of entry of 
the steam in the nozzle shall be exactly that 
of the steam in the pipe itself, 
gineers, however, object to the assumption 


Many en- 


thus made, that a pointed single nozzle can 
collect an accurate sample of the steam in a 
pipe however accurately it can collect a 
sample at the point at which it is placed, 
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adhered to, as I hope to be able to show 
Granting that the steam is of equal quality 
at any point in the area of the pipe, let us 
examine whether the necessity for equal 
velocity in and past the nozzle of Fig. 1 
really exists. Let Fig. 3 represent a longi 
tudinal section of a steam pipe, into which 
projects the collecting pipe ¢. The small 
dots represent particles of water carried 
along with the steam at the rate of 100 
feet per second, in a straightforward direc 
tion. Assume these water particles to be 
following one another at intervals of 1 
inch, then in one second of time there will 
enter the nozzle 100 & 12 = 1,200 water 
globules of each line of globules that moves 
directly towards the nozzle. If at the same 
time the velocity at @ in the collecting 
pipe be also 100 feet per second, as might 
be regulated by a cock at /#, then the col- 
lector will collect exactly the same quality 


of mixed steam and water as exists in the 


large pipe. Suppose now that the cock 
B is closed, so as to reduce the steam 
flow to a velocity of only 50 feet persecond 
Then just half the weight of steam will 
enter the nozzle, but the amount of water 
that enters will continue as before, for 
the water will continue to enter the nozzle 
by virtue of its inertia, and as a result 
the collector will collect a sample of steam 
that shows 10 per cent. of moisture, where 
the steam has really only 5 per cent. Such 
a nozzle acts, in fact, on the principle of the 
separator, Let the cock B be now widely 
opened so as to draw in steam at the rate of 
200 feet per second. What now will be the 
effect? As depicied in Fig. 4, the lines of 
steam travel will converge slightly upon 
the nozzle which will receive more steam 
than what is flowing along the pipe in a 
direct straight line. But here again comes 
in the inertia of the particles of water. 
They will refuse to be drawn 
from a straight path, so far as 
the steam. <A little water will 
be carried into the nozzle by the 
converging steam, but it will be 
only a little. The bulk of the 
water will move ahead straight, 
and twice as much steam will 
enter the collector as corresponds 
with the proportion of water, 
and the test will show steam of 
The prin 
ciple of the separator is again 


half its true wetness. 


apparent, and the necessity for 
absolute equality of velocity in 
the nozzle and in the pipe is 
therefore essential to accuracy, 
while even if this equality be 
secured we know nothing with 
out further experiment as to the 
homogeneity of the steam at the 
center, the top or the bottom of 
the pipe. In the present state 
of ignorance, then, it would seem 
better that no engine testing 
: should be done unless a supply 
of actually dry steam be pro- 
vided. * It is probable such a 
quality can be secured by means 
of specially arranged superheat- 
ing apparatus, and dryness 
secured without any superheat 
other than necessary to show a 
shade of difference between two 
proof of 
perfect dryness by the addition of a mere 


thermometers, as a 


trace of heat in excess of saturation. But, 
argues someone, an engine works with 
more or less wet steam; of what value is a 
test made with dry steam? If a_ wet- 
steam test be wanted, I would do as 
the makers of Bessemer steel do in propor- 
tioning the carbon. First they remove all, 
and then they add just what they want. 
So to get moist steam I would first dry it, 
and then wet it to any desired degree by 
adding hot water at saturation temperature, 
and observing the difference. In this manner 
I would know just what the dryness factor 
really was, and the effect of moisture on the 
economy of the engine. Moisture is so great 
an enemy of economy, that I think it would 
be well that such a method of testing should 
come into use. Superheating, we know, is 
a very valuable source of economy, but 
probably absolute dryness without super- 
heat would show a good result as compared 
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with ordinary undried steam, and where dry 
ness cannot be had by adding heat, it should 
be aimed at by using as good a separator as 
possible. As matters stand, I think we may 
of steam-moisture 
the 
and so far as practical economy goes, rely 


safely ignore all results 


coefficients as obtained in usual ways, 
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upon separators and superheating. It may 
be well to know the quality of steam pro 
but all that the 


priming of a boiler is by no means neces 


duced by a_ boiler, for 
sarily to be accepted as a test of the goodness 


or badness of the boiler. Is it not rather a 
measure of the quality of the water, of the 
amount of lime or clay, soda or sewage 
the feed? 


with pure water, we cannot lay down a rule 


present in Until we feed boilers 


for comparing different types. Closely con- 
nected with the subject of superheating is 
It is evident that where 
a boiler primes dirty water the steam should 


that of separators. 


pass a separator before it enters the super 
heater, for all the dirt in the priming will be 
left behind in the superheater and soon 
choke this with The separator will 
largely prevent this, and should always be 


scale, 
interposed. To show the effect of varying 
the velocity of the steam in the nozzle trials 
might be made with the cock B wide open 
and if the 
the test with 
cock, and therefore using more steam, should 


and nearly closed, arguments 


used be correct, more open 


show the smaller percentage of entrained 
water. 
London, England. 
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Six-foot Double-head Boring and Turn- 
ing Mill. 


We publish herewith an engraving of an 
improved boring and turning mill made by 
H. Bickford, Lakeport, N. H. 

The mill takes work 74 inches diameter 
and 40 inches high under the cross rail, and 
is built with either 
as shown. 


one or two heads and 
Where 


they are so shaped as to come close together 


tool bars two are used 
at the center, and each has an independent 
movement and feed. 

The bars are octagonal in shape, have 
bearings upon alternate faces and provision 
for taking up wear. They are counterbal- 
anced in any position by weights which are 
out of the way. attached to chains which 
pass over shears that adjust themselves to 
the varying position of the bars. When re- 
quired geared feed is supplied by which 
screw threads can be cut by tools held in the 
bars. 

As shown in the engraving four rates of 
feed are obtained at either side of the mill 
(for either bar) from the feed shaft which 
passes across at the rear of the uprights. 
Feeds range from yy inch to 4 inch. 

The method of driving is made apparent 
by the engraving. The vertical shaft under 
the table and at the right of the spindle car- 
ries a spur pinion which engages with 
internal gear nearly as large as the table. 


an 
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It will be noticed that the usual annular 
bearing for the table is dispensed with, and 
the spindle depended upon entirely for table 
support. The spindle in this case is 12 
and 4 feet 
a heavy drop hanger bolted 
to the bottom of the frame. 


inches diameter long, the lower 


bearing being in 


The base of the machine is 63 inches by 
90 inches, its extreme hight 11§ feet, table 
62 The 


inches diameter and feed 30 inches. 


inches diameter tool bars are 6 
Smaller 
sizes to take work 4 and 5 feet diameter are 
made of the same general design. 

—___ --- 
Attachments and Conveniences for Uni 
versal Milling Machines—IV. 


By WARREN E. 


WILLIS 


As a tool-making machine the universal 
milling machine is pre-eminent, as can readily 
be seen by visiting any establishment hav 
ing a department for the production of its 
special tools. It is, however, more espe 
cially of the making of jigs and fixtures that 
this article will treat. 

There are those who believe that to get a 
series of holes in a piece of work where they 
are desired, a lathe is the best possible ma 
chine on which to do it, but it is to be re 
membered that there are many jobs, the 
size, weight, and shape of which prohibit 
attaching to a face plate arranged to rotate 
with work. 

Other pieces may be clamped on, but the 
process of clamping, indicating, 
counterbalancing, and changing from one 


locating, 


point to another, with a renewal of all these 
processes, together with the usual dispro 
portionate speed for boring small holes, 
caused by the weight to be moved, renders 
the job expensive as to time, with no cer 
tainty of correctness. Again, few lathes are 
designed with the expectation of having the 


nose carry a heavy weight, and the hole, if 


bored, is dependent for truth upon the 
shape of the spindle. It is not contended 
but that good work has been and can be 


done in this way on a lathe, but it is believed 
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that better results can be more readily se- 
cured on the milling machine. 

It is granted that few, if any, machines 
are so perfectly made that the movements 
of slides, controlled by screws, are exact, or 
can be relied upon to precisely correspond 
with their index graduations. But it is a 
fairly operation to determine the 
amount of variation that exists, and make 
the proper allowance for it. Again, it very 
seldom occurs that a job admits of #0 varia- 
tion. It may look well to lay off on a 
drawing figures reaching beyond the third 
place of decimals, but in practice—common 
machine shop practice—no such degree of 
accuracy is commonly attained; it is not 
required, nor would the expense be toler- 
ated. 


easy 





DUKING 


The illustration offers as an example of 
What has been done, a piece, sketched as 
near as memory recalls it, with these pro 
visions: The holes at the triangle were to 
have no variation in their position one from 


another, those in segment, a toleration of 
error not exceeding .0015', while those at 
the corners might vary .0025’ without 
serious injury. 

As these holes were to receive hardened 


drill bushings, their diameter was not spe 
cially important, except those in segment, 
which could not be much larger without in 
terference. 

The of the holes having 
determined, and ‘‘ buttoned” as closely as 


location been 
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MILLING MACHINE ATTACHMENTS. 


could be done by careful measurements, 
with the best tools available, the job was 


fastened upon the face plate on a 14” lathe, 


blocked up for the occasion, so as to allow 
it to revolve. With the utmost care each 
of the holes in triangle were indicated, 


bored, and fitted with plugs to admit of 
measurements. 

Three 
formed by an experienced workman, with 
the result that the time around 
little, if any, better than the first, although 


times these operations were per 


last was 


, aBcKORD 
LAKEPORT 
Xn 


MILL. 


the diameter of holes was increased each 
time by repeated borings. On the second 
round the work moved under the clamping, 
occasioning a resetting ; on the last turn the 
bearings of the lathe being set up tighter 
than usual, came disagreeably near uniting 
with the spindle, the extra weight forcing 
out the lubricant. 

Having spent two days and accomplished 
nothing, except waste of time and injury to 
tools and patience, it was decided to try 
another plan. The work was this time 
attached to a face plate on spiral head of 
milling machine, in such a manner that the 
center of its rotation corresponded with the 
center of the arc of segmental holes. One 
setting sufficed for all the holes in the work, 
so far as clamping was concerned. For the 
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boring of the holes not in the segment 

additional safeguard and strengthene: 
angle plate, bolted to the table, was 
justed and clamped to the work, so tha 
all movements of slide the work 
ported by both 


was 


spiral head and angle p 


while for the segmental drilling the | 
alone was used. 
In the case given, the first row of h 


was On a radius of 4.105", the circumfer 

of which is 25.792586". This, divided 

86, the nearest even turn, gives .299913: 
the 


which is but .0000867” 

called for on drawing. The total error fr 
first to last in the twenty holes being .001; 
it was allowable, although by making 
radius an 


less than 


almost inappreciable amo 
longer the error would be corrected. 1 
inner row of holes was drilled with the sa: 
index, the distance apart being .31817 
which the radius was correct. 

The having previous 
tested for accuracy by drilling a series 
holes equivalent 


machine been 
distances apart, it w 
found that an error of about .004” existed 
a distance of 8”, which was duly allow 
for in moving any distance. 

The advantages gained by thus using t! 
milling machine were time saved in origi: 
setting, speed in using a small cutter rapid 
revolving without danger of shaking th 
whole affair loose, ease of making adjust 
ments from one hole to another, and wit! 
equal care greater precision than by ar 
other method. 

—— 

Water Hammer in Steam Pipes. 
Recently numerous explosions of high 
pressure steam pipes led a German engine: 
to call special attention to the great dange: 
from water hammer. 
ments were 


To prove this experi 
undertaken the high 
in a pipe when water hamnmx 
occurs. A pipe 12 inches in diameter, }-inc] 
thick and 21 feet long, blank-flanged at on 
end, was partially filled with water, and a 
the other end steam supplied through a 3 


to show 


pressure 


inch pipe. Three pressure gauges at equa 
distances were screwed to the pipe and on 
in the black flange. When steam of 5 at 
mospheres, 73 pounds per square inch, wa: 
admitted suddenly the water, thi 
pressure gauges indicated respectively press 
ures of 426 pounds, 114 pounds, 199 pounds 
and 114 pounds per square inch, or near! 
30, 8, 14and 8 atmospheres. When stean 
entered slowly again above the water, hardly 
any 


above 


and abnormal 
Steam 


through a valve 2 


concussions pressurt 


were noticed. admitted 


inches in diameter, and 


was then 


the steam, at a pressure of 5 atmospheres 


now entered below the water. The concus 
sion was so violent that the threads of four 
of the nuts were shorn off, the fourth gaug 
placed there was crushed, though the gauges 
were designed for a maximum pressure o! 
2,133 pounds per square inch, while th 
other gauges indicated pressures of 483, 385 
and 923 pounds per square inch. The end 
of the pipe bulged considerably. On a new 
trial the first three gauges registered 313 
pounds, 185 pounds and 853 pounds per 
square inch, the fourth, refitted, over 2,130 
pounds; a rent of eight inches in length 
formed, starting about four inches from thi 
farend. This damaged part was then cut 
off, the pipe closed again, and the water 
level lowered to 63 inches ; 
498 pounds 
per square inch 
The water level 

inches and steam 
time two bolts 


pressures of 49s 
and 853 
were then 
then 
turned 
broke 
formed 


pounds, pounds 
observed 
to Il 
again; this 
in the end plate 
and fissures near the middle ot! 
the pipe. In all cases air and water wer 
thrown out through the air and water out 
lets. This occurred always in sudden rushes 
after an interval of 15 seconds, when steam 
was turned on fully, and of several up t 
four minutes, when the valve was only par 
tially opened, to one-fifth in the last in 
stance. Only part of the water was forced 
out; a minimum of 3 inches always re 
mained in the pipe. The experiments prov: 
that the blow did not begin before the steam 
had condensed and the water had acquired 
the respective temperature. The different 


was raised 


on 
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ndications of the gauges seem to show that 
blow was propagated in waves, which 
fected the pressure gauges according to 
ir positions. The maximum pressure ob- 
rved was 80 times higher than that of the 

im which caused the concussion. If we 

sider that the steam inlet had only one 
tieth of the area of the steam pipe, that 

im pressures of three times the intensity 

those experimented with are actually 

d on shipboard, and that part of a pipe 

ight, under circumstances, be entirely 

led with water, we must admit that these 
loments of water may lead to most disas- 
trous consequences.—EHngineer and Tron 
ules Advertiser. 
—- - +> —— 
\ Diagram of a Corliss Valve Motion. 
By SterRLina H. BUNNELL. 

Che motion of a Corliss valve driven from 

wrist plate is not easily represented by 

y abbreviated construction, but must be 

irked out point by point. In determining 
he position of the knock-off arm of the 
release gear, for any desired point of cut-off, 

in studying such motions as the Twiss 
Corliss, where a double valve is used, some 
hing like that of Fig. 4, a diagram is almost 
ndispensable, and a method of constructing 
such is here presented. Suppose the wrist 
plate to have its center at A, Fig. 1, on the 
vertical line A @; the valve center being at 
B. The driving pin in the wrist plate is at 
@, when in mid position, and a link G H 
connects it with the valve-arm pin at J. 
The circle J K D shows the working surface 
of the valve, the port being of width J AK. 
The port may, of course, be situated at any 
point of the circumference of the valve. 
The motion of the valve arm downward to 
BI will open the valve fully, while its 
motion upward to B D will carry the valve 
over the port a distance XK D beyond the 
point of closure. 

The wrist plate is usually driven by an 
eccentric, connected by rods and rockers to a 
pin onthe wrist plate in the line A F. To 
ibbreviate the construction of the diagram, 
suppose this driving pin to be moved from 
its position on the line A F' to the point G, 
soas to be coincident with the valve-rod 
pin. Draw through the extreme positions 
of this pin, whose central position is at G, a 
chord. On this chord as a diameter, describe 
the circle PB. Suppose that @G is to be at O 
it commencement of the piston stroke, thus 
opening the valve a little to give the re 
quired lead. Draw through O” a perpen 
dicular to Z M, and produce it to cut the 
circle P in O. Through ZL (the center of 
the circle ?,) and O draw aline LN. This 
line is now to be treated as if it were the 
engine center line, and the circle P, the 
crank-pin path. Lay off O 0’, so that O 0’ 
bears the same ratio to the engine connect- 
ing-rod length that O' Z does to the crank 
radius. Lay off on Z WN the distance 08, 
equal to the diameter of the circle P; this 
represents the travel of the crosshead pin. 
Divide 08 into some convenient number of 
Now we have a 
little diagram of the engine, toa different 
scale from that with which we started. 
Strike from 0, 1, 2, ete., ares with radius 
equal to OO, cutting the circle P in 0, 1, 
2, ete. From each of the latter set of points 
drop perpendiculars to L M, cutting the 
circle F’ in points 0’, 1°, 2’, ete. The latter 
points mark the position of the valve rod 
pin G at each eighth of the stroke of the 
piston; the numbers from 0 to 8 being for 


equal parts, say, eight. 


the first half revolution, and the returning 
set from 8 to 16 being for the other half 
revolution of the engine, or return stroke of 
the piston. By taking G /7 as a radius, 
ind striking ares with centers at 0', 1, 2’ 
etc., cutting the circle # in points 0’, 1°" 


2’ ete., 


we locate the position of the valve 
irm and valve at each eighth of the stroke. 

Now, to make the desired diagram draw 
a line A B, Fig. 2, and lay off eight con- 
venient equal distances 0-1, 1-2, 2-3, ete. 
Erect ordinates through these points 0, 1, 2, 
ete. Below the line A B the ordinates must 
be numbered in the opposite direction, 9, 
10, 11, ete., as shown. Lay off on the 
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ordinate 0 the distance O C, equal to H O'"” 
Fig. 1. On the ordinate 1 lay off the dis- 
tance H 1", Fig. 1, and soon. While the 
valve arm moves from 7’ to 8’, Fig. 1, the 
and the distance 778 ', which 
is to be laid off on ordinate 8, Fig. 2, lies 
upward from //, instead of downward, like 
those previously considered, so that the 
direction of measurement in Fig. 2 must 
be now reversed, and 8 F, equal to //8"' in 
Fig. 1, must be laid off below A B, instead 
of above. 


valve closes : 


As the distances in Fig. 1 are 
inconveniently small, they may be enlarged 
in some uniform ratio ; 
being to set a pair of proportional dividers 
so that when the short ends span H 4” 
(Fig. 1), the travel of the valve-arm pin 
during which the valve is opened, the long 
ends will span, say, 


the simplest way 


four times the port 
Having laid off distances on all 
the ordinates, draw a smooth curve through 
the points C, D, EZ, ete. This is the desired 
At one-fourth stroke, marked by 
the ordinate 2, the valve is open adistance 
equal to one-fourth (in this diagram) of the 


opening. 


diagram. 
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N C from the edge of the port in main valve 
at commencement of stroke. Cut-off will 
fy stroke (Fig. 2). 
The main valve here gets nearly one-half 


now occur at R, at about 


open, but the cut-off valve closes so rapidly 
that the clear opening is about one-half of 
this. The effect on the diagram of this 
manner of changing the cut-off is evidently 
to shift the hight of the cut-off valve line 
without changing the slope. But if the 
cut-off is to be changed by shifting the 
eccentric around the shaft, the line would 
move horizontally instead of vertically ; 
always drawing it so that the distance C M 
or CN shall be four times (in this case) the 
distance of the cutting edge of the cut-off 
valve from the edge of its port in the main 
valve at Commencement ; that is, the dis 
tance through which the cut-off valve must 
move to close, if the main valve were to 
remain stationary, at commencement of 
stroke. If the travel of the cut-off valve is 
varied by a slotted rocker arm, the slope of 
the line will be changed ; but the slope can 
always be found by putting WA equal to 
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DIAGRAM OF A CoRLIssS VALVE MOTION. 


hight 2 H. Thus the opening at any point 
is instantly found. 

Suppose that a double valve is to be 
studied. Fig. 3 shows such a valve, and 
Fig. 4 shows the same principle applied to 
the flat slide valve—the Meyer cut-off 
motion. The main valve is moved by the 
usual wrist plate, and Fig. 2 may be sup 
posed to be its diagram. The internal cut 
off valve is moved by an eccentric set 
opposite the crank, and its motion will be 
shown fairly well by a straight line like 
that through M, Fig. 2. The slope of this 
line is found by making A M equal to the 
total travel of the cutting edge of the 
internal valve. When the line MQ crosses 
the curve C R D EF Q, the cut-off valve 
closes the port through the main valve, and 
‘* cut-off” occurs, in this case, at 4} stroke, 
while re-admission of steam would take 
place at 8, except that the main valve closes 
at about this point of the stroke. The point 
of cut-off may be changed in any one of 
three ways. The length of link connec- 
tion may be changed so that the cut-off 
valve would have the same travel, but 
would start from a different position, say, 
with the cutting edge distant one-fourth of 


the total travel of valve, and drawing the 
line through the point 8, Fig. 2, and M; and 
then moving the line parallel to itself, as 
directed in the previous sentence, until M is 
at the proper hight to show the initial posi 
tion of the cut-off valve. 

These remarks may be applied to the 
knock-off arm, and its position found by a 
similar diagram ; the sloping line would then 
become horizontal, changing its distance 
from A B, according to the position of the 
arm. Forany sort of swinging arm, the hight 
of this line represents the distance, measured 
at the circumference of the valve cirele, of 
the arm from its position for a zero cut-off, 

Suppose the main valve to have lap; this 
is shown by a line parallel to A B, at a 
distance above it equal to four times (ac- 
cording to the scale chosen for Fig. 2) the 
lap. The dotted line through C, Fig. 2, 
shows a small lap. The opening of the 
main valve is now measured from this line 
instead of from A B. This amount of lap 
just cancels the lead originally given to the 
this lap the valve 
would open at commencement of stroke a 
distance of one-fourth of A C. 

If the valve motion is now unsatisfactory, 


valve, since without 
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and the eccentric must be moved to correct 
the difficulty, the diagram may be readily 
revised to correspond. For if by this 
change the valve is to be opened to R, Fig. 
2, at the commencement of the stroke in- 
stead of not until about y stroke, as shown, 
point R must be moved across, parallel to 
A B, to the ordinate O. All other points on 
the curve must be moved parallel to A B, a 
distance equal to that through which R was 
moved, carrying them from higher num- 
bered ordinates toward lower, as R was 
moved from near ordinate 1 to ordinate 0. 
A curve through this new set of points will 
show the motion of the valve due to the 
shifted eccentric. 

Any problem in Corliss valves can be 
readily solved by such a diagram as is here 
explained. 

{While approximate solutions based on 
‘equivalent circles,” ete., are much used 
for preliminary work, it will be found far 
more satisfactory to lay out the skeleton 
diagrams to the exact lines of the gear, and 
plot the true movements of valves. If 
the engine is of any size or importance, in 
correct valving will sooner or later require 
adjustment, and it is less expensive to lay 
out the true curves in the first instance, 
than to collect the data after the details have 
been practically forgotten.—Eb. | 

a 
Keeping Objects in View—Cultivating 
Thought. 


By Peter H. BULLOCK. 

It was said of a somewhat famous me- 
chanic that he often gave the advice to 
“imitate nature” in the design of imple 
ments, and there is no doubt but that a 
close observer can find natural precedents 
for nearly all successful mechanical things. 
But when this is admitted it is yet plain to 
see that the object or desired result must be 
kept in view, instead of trying to follow too 
closely some natural object or phenomena. 
When men tried to build steam-walking 
machines, they failed because they tried to 
do with inanimate materials what nature 
does with creatures of intelligence or in 
stinct. But when men tried to build ma 
chines that would) move, and provided 
wheels and rails for the purpose, they suc- 
ceeded infinitely beyond the power or ability 
of any animate creature. Steamships navi 
gate the oceans, but they as little resemble 
the leviathan as does the locomotive a horse, 
and probably the flying machine of the 
future will just as little resemble a bird as 
do men’s successful creations on land and 
sea resemble the animate creatures they so 
far surpass. But these thoughts are not the 
mechanical ones it was my intention to 
foster, but rather illustrative of the subject. 

Not long since I saw three men standing 
around a machine that was disabled by the 
breakage of an essential part—a sort of 
bracket—one part of which supported the 
bearing of a short shaft, while another pro 
jection, with an adjusting screw, held a 
spring under proper tension. They were 
discussing how they could get along for 
several days until a new part could be pro- 
cured. A mechanic was called from a 
neighboring repair shop, who had a way of 
seeing through things, and a way out of all 
ordinary difficulties. He was one that 
would not try to make an engine or boat 
that would look like a horse or a whale ; he 
looked for the needed result, namely, to 
support the end of that shaft, and to keep 
that spring under tension. He could see as 
well as anyone that the bracket was the 
right and proper thing for regular use, but 
that the object could be attained by other 
methods. One end of a joist was nailed to 
the floor, and the other end clamped to the 
frame of the machine, the bearing was lag- 
screwed to this, and a crooked clamp from 
the planer tool box held the spring, and the 
machine was running in an hour. The 
valve-closing mechanism of a Corliss engine 
furnishing power for over a thousand opera- 
tives became disabled during a run. The 
engineer got a piece of ash plank 2 ‘x4 ’x12 
feet long, a jack screw, and a piece of belt 
leather. Eight feet of the stick acted asa 
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spring, with the jack screw under the frame 
to hold it in place, the piece of belt attached 
to this and the proper pin closed the valve 
all right, and the mill was running in 20 
minutes Hee was another thinker. He 
knew the regular arrangement was the 
right thing, but he got the engine going 
before he speculated on how long it would 
be before new parts could be procured. I 
remember a foreman who designed an ap 
pliance for doing a certain kind of work 
better than by the system then in use. He 
showed the plan to some of the workmen, 
und they were enthusiastic in regard to it, 
and advised him to build the apparatus. 
But laying this plan to one side, he showed 
them another that they at once saw was 
better than the first. 
lowed by a still better scheme and sketch, 


This in turn was fol 


which two of the workmen thought to be 
perfection, and wished to be detailed to 
construct at once, but another of their num 
ber, however, said: ‘‘ Don’t begin it yet, 
Hiram, you have got your ‘think mill’ go 
ing, and will beat the best one yet.” He 
did wait, and, as predicted, he beat the best. 

It was simply a case of intelligently ap 
plied thought. 
it were, in ten minutes the panoramic result 


The workmen had seen, as 


of the foreman’s mind, as for several months 
the evolution of the machine had been in 
progress. 

There is not a man who reads this paper 
who cannot do more and better work by 
cultivating his inventive faculties. 

-_ —— 
The Electric Motor in the Machine Shop. 





In our issue of February 21st, we pub- 
lished a report of a meeting of engineers to 
consider the subject which forms the title of 
this article. 
Richmond, who introduced the subject, has 
received from Mr. Felix Meélotte a letter, 
from which we make the following extracts : 

DEAR Srr:—According to your letter, I 
suppose you have read the memoir which 


Since the mecting, Mr. Geo. 


Mr. Castermans and myself have published 
in the ‘‘ Revue Universelle des Mines,” Tome 
XIX., 3d Series, 1892. 

Since the time of writing that description 
the shop has been enlarged, and we have 
been forced, in the first place, to add a Wil- 
lans engine, driving directly a dynamo, at 
350 revolutions, 800 indicated horse-power. 
At the present time we are constructing for 
the same factory a third dynamo, which will 
be operated by a Willans engine of 860 
horse-power, indicated, at 350 revolutions, 
which will result in giving to the shops 
5,600 amperes, at 125 volts, about, instead of 
2.400 as provided for in the first instance. 
The reason of this increase lies not only in 
the enlargement of the factory, but more 
particularly in the increase of useful work 
furnished by the workmen operating the 
machine tools. 

In fact, at the outset the workman was to 
produce 150 pieces of each of the constituent 
parts of the gun ; 
so stimulated their ardor that they succeeded 
in producing 300 pieces every day, that is to 
say, doubling the production. Thus it comes 
that the motors are found too small, and here 


paying them at piece rate 


I may make a little digression. 

According to the instructions of the build- 
ers of the machine tools, these latter were 
arranged to have about 12 effective horse- 
power on each shaft of transmission. As a 
precaution, we had placed electric motors of 
16 brake horse-power, but it was found a 
short time after getting to work that these 
motors were developing 80 horse-power. I 
cite these figures at this time, although only 
motor No. 5 was in this condition, but a 
short time afterwards several others came to 
it. and one could see for four months these 
motors of 100 amperes working with charges 
varying from 200 to 800 amperes. You can 
imagine that they got warm and that they 
sparked, but they worked nevertheless. At 
this time several people called in ques- 
tion the work done by the motors. We 
were obliged to make experiments with the 
brake to convince them. It was then de- 
cided to put more motors in, but as the 
shafts were very long and had not been pro- 
vided for this load, it was decided to cut 
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them in the middle and place a motor at 
each end. We left in place the 16 horse- 
power motor; at the other end we placed a 
This has been 
for other 
shafts we were content to replace the 16 


motor of 35 horse-power. 
done with three or four shafts ; 


horse-power motors with others of 25 or 30 
Finally, quite recently the 
factory has enlarged its cartridge room, 


horse-power. 


which necessitates the new motors. I have 
made this long digression in order to explain 
to you why the original provision of 2,400 
amperes has had to be replaced by 5,600. I 
have omitted to mention the extension of 
the electric lighting, which has absorbed 
from 300 to 400 amperes. 

All that 1 have just said to you serves to 
explain the extraordinary elasticity of trans- 
mission of force by electricity. You see in 
what a difficult situation the gun factory 
would have been if, instead of this mode of 
transmission, it had adopted 
transmission. The difficulty of increasing 
the transmitted power would have been 


mechanical 


enormous, and it would have been necessary 
to remodel the whole. The first difficulty 
would have been to have had the transmis 
sion shafts capable of transmitting the in- 
crease of power. It would have probably 
proportionate to the work. This difficulty 
overcome, it would then have been necessary 
to transmit to them this work right from the 
engine room, while with electricity, a piece 
of wire and a motor—and the whole thing is 
done ! , 

Since this installation I have had to calcu 
late and have constructed other dynamos of 
the same kind at different speeds and power, 
going up to 600 horse-power, and those of 
high speed have always given the most sat- 
isfaction. Moreover, from the purchaser’s 
point of view, they are altogether preferable, 
costing less and being more efficient than 
slow-speed dynamos, I should be in favor of 
these latter only for very large units—1,000 to 
1,500 horse-power. 

As to the direct application of motors to 
machine tools, I would not like to commit my 
self, not having had sufficiently long experi- 
ence of this subject. 

My opinion up to the present is that the 
heavy machine tools, which take one horse- 
power effective, could advantageously be 
operated by separate motors, but that when 
it is a question of small lathes or small mill- 
ing machines the case is not the same, and 
here we must distinguish between the case 
where the tools have to work intermittently, 
and where they are constantly occupied; in 
fact, if it is desired to put a motor to every 
tool we should have to do with one-half 
horse-power motors, of which the efficiency 
is necessarily very small. If we group three 
or four of these machines together they 
could be operated by quite a small counter- 
shaft driven by a motor of about two horse- 
power, from which one could get an effi 
ciency of 70 to 75 per cent., without paying 
excessively for it. 

It is also necessary to judge of the proba- 
ble time which the machines will work every 
day, and of the curve of efficiency, the dif- 
ferent loads of the motor and of the trans- 
mission apparatus, before deciding in favor 
of one system over another. If, for ex- 
ample, you have four milling machines tak- 
ing one-half horse-power each and you could 
be sure of keeping them all going during the 
day without stopping you need not hesitate 
to work them by a two horse-power motor 
and a countershaft, but if it is one of those 
general machines which are necessary in all 
shops, such as drilling machines, emery 
wheels, drill-grinding machines; in other 
words, tools which are only used from time 
to time, then I am convinced that a small 
motor with its wretched efficiency, even if 
it were as low as 40 per cent., would be pref- 
erable to no matter what system, for they 
use no power except when they are running 
and then give 40 per cent., whilst, if you are 
turning a countershaft while the tool is not 
running, there is a loss of current, and at the 
end of the day your total efficiency will fall 
to 10 per cent., or even less. 

I think I have answered your request in 
going so far into detail, nevertheless I will 
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All that I have just said 
to you refers only to shops where metal is 


add a few words. 


operated on, such as machine shops. In 
shops for the regular manufacture of some 
specific article, the cost is approximately the 
same. Thus at Herstal, where the same 
pieces were made over and over, it would 
have been possible to subdivide the distri- 
bution of power more than was done. The 
same is true everywhere. In textile manu- 
factories, in the weaving room, everywhere 
indeed where it is a question of manufactur- 
ing stuffs of certain importance, the sub- 
division should as far as possible be made of 
the thread machines, looms, the ‘‘self-act 
ing,” etc., ¢onstituting units which can be 
separated in the combination. 
F. MELOTTE. 
———__—_ go ——— 


Railroad Master Blacksmiths’ Associa- 
tion—Electric Welding. 


We have received the ‘‘Report of Pro 
ceedings of the Second Annual Convention 
of the National R. R. Master Blacksmiths’ 
Association,” held at Pittsburgh, Pa. 

It is a very interesting report, and one that 
is very creditable to those who took part in 
the convention, and prepared the committee 
reports that were presented, and form part 
of the pamphlet before us. Practical mat- 
ters concerning the problems constantly 
arising in railroad blacksmith shops are 
discussed from the practical standpoint by 
men whose business it is to solve them, and 
we should think that every railroad offiéial 
who would take time to examine this report 
would at once become the warm friend and 
supporter of the association. 

As we receive a good many inquiries from 
our readers regarding electric welding, we 
republish below the report of this association 
on that subject. 


Mr. CHAIRMAN AND GENTLEMEN : 


Your committee to whom was referred the 
subject of electric welding, beg leave to 
report that they have obtained a large 
amount of printed matter relating to it, and 
have made some personal observations. 

The Electric Forge Co., of Boston, are 
doing a variety of work which they claim 
to be doing economically, but as far as we 
have been able to learn are doing more drop 
forge work than welding. 
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cannot be done (that is practically don 
by any other known process, such as wi 
ing steel rails together, of all sizes ; 
crossings of the same material, we are 
formed, have been fitted together and 
several parts have been adjusted in positi 
the current applied and its several pa: 
welded together ; and we are also inform 
by the same publications, that the welds 
some cases have amounted to 16 squa 
inches. Now 16 square inches looks larg 
on paper, but it appears to us that it woul 
be a very small crossing that would requir 
only that amount of a weld in any o1 
corner, and this, according to some oper 
tors, would require 860 horse-power « 
more to accomplish it. 

It is claimed that the Johnson Company 
of Johnstown, this State, have made weld 
of 48 square inches; this would make 
volume or section of about seven inch 
square, not very large compared with som 
pieces the smith is required to deal with 
but according to the figures of F. P. Royce 
for two inches square of material, would ré 
quire 1,080 horse-power to accomplish. Now 
on account of the enormous power required 
for large work of solid metal, it is ou: 
opinion there are cheaper ways of accom 
plishing it. But if the work is complicated 
or unwieldy and cannot be handjed, for 
instance, if the crossing corners referred to 
are made of T-rail, which is not a solid 
section, consequently extremely difficult to 
heat, and as much so to handle, it may b¢ 
done with electricity with ease, where th: 
expense is not considered. 

In regard to the tensile strength of welds, 
made by electricity, we are unable to get 
any data that we can credit. The reports 
are left in such a shape that the impractica 
ble would think that they were equally as 
strong, if not stronger than the original bar ; 
those who have had opportunities of testing 
specimens of this kind know that it is not 
practical to make a weld in a bar of iron 
that will stand the tensile strain that the 
original will do, unless its volume is in 
creased about 15 or 20 per cent., and with a 
scarf weld. 
butt, which in our judgment would require 
We here 
with present a copy of a laboratory test 
which will show for itself a loss of about 25 


As arule an electric weld is a 


a greater per cent. of increase. 


per cent.; this weld was made on a Thompson 
electric welder. 


CHICAGO, BURLINGTON & QUINCY RAILROAD 


TEST DEPARTMENT. 


Aurora, ILt., July 8, 1894, 


Test of 1-inch Round Iron for a Forsyth, to test Electric Welding. 


s g , re 
No. Mark. byte yy sponte Character of Fracture 
(35 per cent. Granular 
9601-1 Welded 40,300 4.00% 30 “ Steely 
35 a Crystalline 
9601-2 Without Weld 55,100 19.00% Fibrous 


The Thompson Electric Welding Com- 
pany are doing an endless variety of work, 
mostly of small dimensions ; large work can 
be done but it requires an enormous power, 
ninety horse-power being required to weld a 
2-inch square bar. It is used quite exten- 
sively for wagon and carriage work, which 
is light and can be very rapidly done. The 
work is held in jigs or clamps adapted to 
the different kinds of work they have to do, 
so it is rapidly adjusted, and a large amount 
of work can be accomplished. 

Railroads as a rule do not manufacture 
extensively, but do more repair work, con- 
sequently duplicating would be somewhat 
limited. As near as we can learn, there are 
about twenty-five wagon and carriage man- 
ufacturers using the Thompson devices who 
are well satistied with their results, and we 
are free to admit that a portion of the work 
can be better done than by older processes. 

It is claimed that wire is welded together 
quite extensively where long lengths are 
desired ; this would be difficult to do with- 
out it, especially when in bundles or coils ; 
with it, it is simple and easy. 

There are many things being done, or 
welds being made with electricity, that 


C. H. QUEREAU. 


There is a class of work that we have been 
unable to get any authentic report of, that 
is tube welding, a thing that cannot be 
satisfactorily or economically performed by 
hand (or with what crude devices we may 
have) as compared with electricity. So all 
we may say in regard toit is taken from 
personal observation. This work is being 
done quite extensively at Aurora, Ill., by 
the Hercules Iron Works, for welding tubes 
or pipe together to make coils for ice 
machines. They are tested at 500 pounds 
pressure per square inch. In those there is 
no undue tensile strength required ; these 
pipes are most of them bent into horizontal 
coils, which bend all right regardless of 
weld, there being no attention paid as to 
whether the weld comes in the bend or not ; 
no trouble has been experienced on account 
of bad welds, but considerable on account 
of bad pipe. Sometimes it will split, at 
others by being too porous to stand the 500 
pounds pressure. The pipe is welded into 
500 or 600-foot lengths, before bending ; 
after it is welded and bent it is tested, and 
frequently a defect is found which is cut 
out and a short piece is welded in its place, 
whether it is in the straight or the bent part, 
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requiring no more time than to weld the 
pipe when straight, except extra handling. 
In this way all the coils that were in the 
storage building which was destroyed 
tire at the World’s Fair (which amounted 
several car loads) have all been saved ; 
y of them were broken and flattened in 
ts by other material falling on them ; the 
es ranged from $ of an inch to 2 inches ; 
were treated alike and all welded on the 
sume machine. 
Chere is another process of electric weld 
that is not generally known, and is 
led the are process, and, as devised by a 
Russian by the name of Bernardos, it is 
claimed that it can be used for a class of 
work that other processes are not adapted 
such as cracks in boilers and other things 
where they are too complicated to be placed 
All the appli 
uces that are necessary can be readily 


in or gotten to a machine. 


moved to where the object is to be treated. 
It is also said that a broken frame may be 
welded without being detached from the 
boiler, but as we have little data on tbis 
method we will await developments. 

In conclusion, we are of the opinion that 
for light and complicated work, though the 
first cost of a plant is heavy, it might be 
made to pay. 

Since writing the above we have received 
the last copy of the Railway Review of 
August 25th, which contains the views of 
an old practitioner, by the name of B. A. 
Dobson, who in his closing paragraph says : 

The question of cost, which, of course, 
is of importance to commercial engineers, 
has not been alluded to in detail. The 
author admits, however, that the payment 
of royalty, the cost of horse-power, and the 
depreciation, which on electrical apparatus 
is heavy, together bring the cost consider 
ably over the net cost of ordinary smiths’ 
hearth work, while the actual payments in 
wages and so on are considerably less. The 
loss in weight of iron is about one-twentieth 
only. It may be taken on straightforward 
welds, the total cost will be between 10 and 
15 per cent. more than the ordinary work 
done by smiths; whereas in delicate work 
and difficult operations, such as have been 
alluded to, the cost will be one-third of the 
smiths’ work. But the real advantage of 
the apparatus, at any rate as at present 
arranged, is not so much economy as a 
method of securing an absolutely reliable 
result, and occasionally saving considerable 
expenditure by its special adaptability.” 

All of which is respectfully submitted. 

Jas. WALKER. 

A. L. Woopwoortn, 
F. F. HOEFFLE. 
FRANK PECK, 

A. D. WILKINS. 


The Mere Money Getter. 





There is not in the world a more ignoble 
character than the mere money-getting 
American, insensible to every duty, regard- 
less of every principle, bent only on amassing 
a fortune, and putting his fortune only to the 
basest uses—whether these uses be to specu 
late in stocks and wreck railroads himself, 
or to allow his son to lead a life of foolish 
and expensive idleness and grossdebauchery, 
or to purchase some scoundrel of high social 
position, foreign or native, for his daughter. 
Such a man is only the more dangerous if 
he occasionally does some deed like found- 
ing a college or endowing a church, which 
makes those good people who are also foolish 
forget his real iniquity. 

These men are equally careless of the 
working men, whom they oppress, and of 
the State, whose existence they imperil. 
There are not very many of them, but there 
is a very great number of men who approach 
more or less closely to the type, and just in 
so far as they do so approach they are 
curses to the country. The man who is 
content to let politics go from bad to worse— 
jesting at the corruption of politicians; the 
man who is content to see the maladminis- 
tration of justice without an immediate and 
resolute effort to reform it, is shirking his 
duty, and is preparing the way for infinite 
Woe in the future. 
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Hard, brutal indifference to the right, and 
an equally brutal shortsightedness as to the 
inevitable results of corruption and injus 
tice, are baleful beyond measure; and yet 
they are characteristic of a great many 
Americans who consider themselves per 
fectly respectable, and who are considered 
thriving, prosperous men by their easy- 
going follow-citizens.— Theodore Roosevelt, in 
The Forum. 
——— 
Economical Compounds, 





The Assoc. pour la Surveillance des Chan- 
diéres 4 Vapeur have made trials of Corliss 
engines built by H. Bollinckx, of Brussels, 
and the results show very great economy for 
the type and low power and pressure used. 

The following are the main particulars 
of the tests: 

TRIAL A. 


Diameter of H. P. cylinder ............ 26 is 
” % P. sea ckeneky 4128 ins 

" * BF. F068. sc 4,137 ins 

“a Rey 'e ctccvenecns 4.531 ins. 
Stroke of pistons..............6 ° 60.045 ins. 
Steam pressure....... ..... 93 Ibs. 


Mean vacuum ........ ‘ 27.26 ins 


Revolutions per minute......... .. 47.87 
I. H. P. H.P. cylinder ... .-. 162.26 

= L. P. ci rabns 138.60 

n Total (British) . .........sccces 300 &6 


Duration of trial . ..... 
Steam per H P. per hour 


9 hrs. 184 mins 
12.204 lbs 


TRIAL B. 
Diameter of H. P. cylinder 19.685 ins. 
, ”~ i. ie : 31.496 ins. 
8 eee ee 2.76 ins. 
na * 3.1496 ins. 
Oe we. WEEE OOD oc vevckcvtees 1.9685 ins. 
Stroke of pistons.. .................... 39.36 ins, 
Steam pressure........ 99 + Ibs. 
POOR VRGOBEE oie ses cscccecces ; 26.57 ins 
Revolutions per minute . a 64.72 
I.H.P. H. P. cylinder 100.8265 
™ L. P > escages 94.3622 
as TCG CURRIE) onic cane sccccses 195. 1887 
Duration of trial. Ze Y hrs. 13 mins 
Steam per H. P. per hour.. 13.434 lbs 
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LETTERS FROM PRACTICAL MEN. 


Horse-power Calculations, 
Editor American Machinist : 

The discussion on the methods of com 
puting the horse-power of a steam engine 
once more directs attention to the amount of 
energy wasted, or, shall we say, misdi- 
Mr. Cox uses a 
method which is not a very convenient one, 


rected, in this connection. 


and is, moreover, inapplicable without a 
Mr. Frank Richards in 
criticising Mr. Cox’s method appears to 


table of constants. 


imagine that the logarithmic chart (by no 
means a new invention) is necessary to per 
form the calculation referred to. Probably 
by this time he has found that he is mis 
I would like to point 
out, however, that both your correspondents 


tuken on this score. 


assume that the piston speed is given as one 
of the factors. Now, in nine cases out of 
ten of this class of calculations, we have the 
stroke and revolutions given, and if these 
happen to be, say, 27 inches and 73 revolu- 
tions, | am afraid the result would not be 
accurate to the four decimal places which is 
so easily possible to attain, in the very con- 
venient and neatly rounded examples se- 
lected by your contributors. I have fre 
quently torun out the horse-power of engines, 
and I can say that those cases in which the 
piston speed comes out to even hundredths, 
or to even tens of feet, are not those that 
come in my way very often. 

Mr. Richards is of opinion that engineers 
do not sufticiently appreciate the fact that 
.7854 + 33,000 = .0000238. Probably Mr. 
Richards is right, but I must say that I have 
found quite a number of individuals making 
use of a divisor which is approximately the 
equivalent of this number. Thus taking 
the first example given, we should have, 
very simply, 

8° x 40 « 200 
42,000 


= 52.19 H. P, 


I fancy that Mr. Richards will find this an 
improvement upon his method of pro- 
cedure, for in every instance he must multi- 
ply by 238, or else its multiple, or its 
submultiple, as the case may be. By using 
a divisor, however, it is frequently possible, 
by cancellation, to get rid of it entirely. 
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The degree of accuracy obtained would, I 
should imagine, be quite sufficient, even for 
Mr. Richards, especially when we recollect 
that the piston rod area has been entirely 
ignored in these calculations. It is such 
omissions as these that suggest the remark 
Thus it 
is not uncommon on trial trips to find the 


contained in my opening sentence 


indicated horse-power of large marine en 
gines given to three or four decimal places, 
while, at the same time, it is known that the 
errors due to the connection and actuation 
of the indicators, together with those of the 
instruments themselves, invalidate the cal 
culation to an extent which, in most cases, 
would appreciably affect all but the first two 
figures of the result. 

If Mr. Richards has many horse-power 
calculations to make, I would advise him to 
endeavor to overcome his prejudice against 
slide rules for this class of computation, and 
to carry in his pocket-book one of Hudson's 
horse power computing scales. The space 
it occupies is not great—4$''x2}''x,', and 
by its aid Mr. Richards will find that he can 
compute the horse-power of an engine in 
one-tenth the time that he usually spends 
over the operation. The scale, which is the 
invention of a smart British engineer, has 
long been used in England, and I believe it 
is now to be obtained in this country. As 
with most forms of special slide rules, this 
little device has the excellent merit of 
enabling the operator to immediately ascer 
tain the effect of varying any one of the 
factors of the equation, while with ordinary 
arithmetical computation, or with the ordi 
nary form of slide rule, a new calculation 
frequently becomes necessary. M. E. 


| 
| 
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Drop Hammer Foundations—The 
Proper Method of Projection, 
Editor American Machinist: 

I was interested in reading the article, by 
Carl Norland, on ‘‘ Drop Hammer Founda 
tions.” Tam glad to see the day when old 
fogyism shall give way to common sense in 
matters of manufacture. 

In this connection, I recall the fact that at 
a prominent manufactory of clocks in Con 
necticut, it was held almost as sacred as their 
religion, by the old clockmakers, that the 
foundation of the drop hammers must be 
made of horse manure, it alone giving the 
peculiar and mysterious elasticity required 
to prevent the breaking of the hammer and 
dies. Mr. Noah Norton, who was master 
mechanic of the works in those days, arrived 
at the same conclusion about the foundations 
of these hammers’ as did Mr. Bogle, and 
when anew hammer was purchased at one 
time, he boldly placed it upon a rock which 
was underneath the floor of the room. This 
rock was of granite and no one knows its 
size, it reaching into the earth beyond the 
knowledge of anyone. All sorts of disaster 
was predicted and very much the same ex 
perience gone through as in the case de 
scribed by Mr. Norland, but to-day it is 
probable that not one of the operators has 
any knowledge or notion as to the founda 
tion under the different hammers they are 
using. 

lam glad to hear from Mr. W. E. Crane 
The ex- 
planation by Mr. Hobart was a good one, 


in regard to vibrating waterfalls. 


and seemed to settle the case so far as that 
kind of a waterfall was concerned, yet there 
still lingered in my mind the belief that con- 
fining the air had something to do with the 
matter, and Mr. Crane’s letter seems to prove 
that. 

In regard to the proper method of projec- 
tion in mechanical drawing, it is interesting 
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to read the discussions, but usually such dis- 





cussions are not worth while for those of us 
who use mechanical drawing as a means of 
earning dollars and cents, through the con 

nection of these drawings with an everyday 
manufacturing and mechanical business, 
where ‘‘ deriving projections on planes of 
indefinite extent’ and ‘‘ assuming the point 
of sight at an infinite distance, so the lines 
of sight shall coincide with the lines of pro- 
jection” have nothing to do with the case, 
so far as the practical use of the drawings in 
the shop is concerned, and, in fact, where 
they have nothing to do with the case in the 
mind of the designer. While it is known by 
most of us that all these things have some- 
thing to do with the case on the scientific 
side, and most of us would be glad to fathom 
the deepest depths of the science in which 
we are engaged in earning dollars and cents 
fora livelihood ; yet all this discussion about 
the drawings themselves, the proper way to 
make them and project them seems, to one 
who has spent nearly thirty years in the in 

terpretation of those drawings himself, and 
of observing the way in which mechanics 
have to use and interpret them, rather far- 
fetched 

The method used by Mr. Palmer is un- 
doubtedly a method, and is undoubtedly 
scientific, but to use the shop phrase, * it 
does not tell the workman so that he will un- 
derstand in every case.” 

Let us suppose a stud A of the form shown 
in the sketch; according to Mr. Palm- 
er’s plan, the square would have to be shown 
in dotted lines, and as a foreman, superin- 
tendent and draftsman I have learned by 
long contact with the greasy machine shop, 
that men will not comprehend this drawing 
as clearly without explanation, as they will 
if shown with the end of the stud in the 
plan that is next to the end in the side view, as 
in B. In fact, there are a great many things 
that practical men in earning dollars and 
cents use, understand and deem necessary, 
that the professor in the technical school can- 
not see anything in and many times will 
have no comprehension of, yet it is dollars 
and cents that the whole game is for, and 
this variance between the technical school 
plans and ideas, and the ideas of every- 
day, money-earning manufacturers calls for 
a little sober thought, and it is not well to 
jump at conclusions, and assume that the 
man who knows nothing about ‘ deriving 
projections on planes of indefinite extent” 
is necessarily working at a disadvantage, for 
while it is true, undoubtedly, that the more 
real scientific knowledge men can have the 
better, yet is it necessarily true that the 
draftsman does not have the real scientific 
knowledge as it applies to the exact circum- 
stances under which he is working, because 
he would not express it in the same manner 
as the more scholarly book man would? Is 
it not true that nine times out of ten these 
men will make a success of manufacturing 
where the book mechanic would fail, andif 
success in manufacturing (financial success 
I mean) is promoted by practical men are 
not they really using the dest plans? They, 
like all other wise men, are continually 
changing and improving their plans, and 
usually are fearless enough to adopt plans, 
if necessary to success, that are condemned 
by every scientific writer and thinker, There 
is nothing like having the real and tangible 
article in your own hands every day to judge 
of the best methods, 

I sometimes think that instead of our 
schools having machine shops attached to 
them, our machine shops should have the 
schools attached; however, there should be 
no ‘‘ back talk’ between the schools and the 
manufacturers, for the aim of the schools is 
amost excellent one, and I, for one, will say 
that there cannot be too many of them, but 
don’t let us, on either side, assume that we 
knowit all. I cannot but feel that there is 
some danger of that. 

Not long ago I visited a manual training 
school in one of our large cities, and I found 
that the head and front of the school was a 
man who had seldom visited the principal 
shops of this country, and had obtained his 
entire knowledge from another similar 
school, and that the iron foundry of the 
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school was so arranged that I who have 
been familiar with foundries all my life did 
not recognize it when I stood in it, and did 
not know that anything in it was intended 
foruse in the molding and casting of iron. 
In other words, there was nothing about the 
equipment that would suggest anything but 
the pure book side of the foundry business. 
These matters should have a more free and 
unbiased discussion an all sides; I believe 
they’ will have and that the time will come 
when a part of the teaching in our technical 
schools will result from information ob- 
tained by the representatives of these 
schools from actual acquaintance with the 
every-day business of our manufactories. 
That these representatives will visit the 
manufactories of the various necessities and 
comforts of life, and will be more familiar 
with the little machine shops attached to 
them where the ideas, out of which have 
grown the wealth of this country are worked 
out; and that they may meet and talk with 
the machinists from whose brains the progress 
in manufacture has emanated; for there is 
very much that is necessary to the financial 
success of the mechanical business that is 
never taught in our schools, but which ema- 
Sucha 
familiarity will give our schools a very dif 


nates from the brains of mechanics. 


ferent understanding of the science of me 
chanics as applied to the earning of dollars 
and cents, and will show that there are so 
many other things upon which great stress 
must be laid that a discussion of this kind 
will seem, relatively, of little importance, 
and will result also in sending out young 
men more capable of earning dollars and 
cents than they otherwise would be. 
Detroit, Mich C. H. Norton, 


Die Making. 
Editor American Machinist : 

There are certain points in die making be- 
sides the actual making of the dies which 
are very often entirely overlooked, especially 
in those shops where they make dies at so 
much apiece, and don’t care how or where 
their patron gets his presswork done 

In the first place, we ought to find out 
what press this die shall go to; in case of 
small steel blocks to see if there is a shoe for 
it, or make one, and not send out a rough 
piece of steel half cut and half broken from 
the bar. 

In larger dies, the hight of punch and die 
and size of shank on punch ought to be 
looked to, as the size of the die ought to 
I had a die the 
other day—7 inches by 12 inches—and the 
die and punch measured only 2} inches, so I 
had to stack up every shoe I had for the 
press to make it fill 8 inches. 

We always should try to save making a 
new die bed or shoe for every die, making 
dies of similar size a standard width. 

I have a style of shoe, Fig. 1, which I 
have found very handy. I have three pat- 
terns which answer for almost anything in 
smaller presswork—one without a hole for 
forming dies, one with a 38-inch by 4-inch 
hole and one like cut ; it is a 5-inch by 5-inch 
square hole sunk one inch deep and milled 


correspond with the press, 


perfectly level, with a 83-inch by 38-inch hole 
right through. This recess I fill with a 
cast-iron block of the same size (5 inches by 
5 inches, one inch thick), roughed out the 
same shape as die. I have a number of 
parallels all planed 10 degrees, and I can fit 
up almost anything from 3 to 5 inches, or up 
to 8 inches on light work. 
blocks are only planed top and bottom, and 
will help to strengthen many tender points 
on the dies. By having a standard shoe, a 
great deal of time can be saved in changing 


The cast-iron 


dies. 

After getting the template for a certain 
die, we must find if it shall be brass, hard or 
soft steel, what thickness, which way it is 
most economical to cut it, and if it is going 
to be bent, how to arrange to get the grain 
the right way. We also ought to try to get 
our blank within a certain width of steel 
which we know is kept in stock, without 
waiting three or four weeks to have it 
rolled. If a blank should happen to be 34 
inches, we could, by laying out our die like 
Fig. 2, use 3-inch stock, and at the same 


AMERICAN 
time save material. The other day I got an 
order for three pieces, as represented in 4 to 6; 
they are all one-inch wide No. 16 gauge. 
To blank them out would not only make big 
dies, but require three widths of steel, cut 
the narrow way, besides the necessary waste 
of metal. 

I made dies as shown in Figs. 7 to 9, being 
thus able to get my stock all one inch wide, 
with round edges as was asked for, and the 
We ought to 
try to finish a blank in as few operations as 


grain running the right way. 


possible. I received a set of dies from 
Chicago a few days ago, which surely were 
made at ‘‘ five dollars a day, and steel paid 
for extra.” 
of making all the blocks the same size, but it 
was the number of blocks that frightened 
me, and was also the chief reason for making 


They had followed the good rule 


these simple suggestions. 

I got five sets of dies, but to save space I 
will just describe one, as seen in Fig. 10, 
full size, No. 16 gauge soft steel. To blank 
and perforate this there were five sets of 
dies, all 4 inches by 6 inches, one inch thick. 
One die was for blanking, the second for the 
two ,4 incu holes ee’, the third for oval hole 
J, and as the die maker (?) did not dare to 
risk the small hole g in either one of them, 
he had generously made another block for 
this, which presented a very lonesome sight, 
indeed. 

Thanks to the liberal expenditure of steel, 
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ure, and any increase ‘of pressure upon the 
ram must bring increase of pressure upon the 
crank pin, bearings and gears. 

Taking the data of the broaching press as 
built, we have a fly wheel weighing 477 
pounds, making 134 revolutions per min 
ute, and acting upon a radius of 153% inches 

To determine the pressure exerted at this 
radius in reducing the speed from 134 to 1380 
revolutions per minute, in one second of 
time, we use the formula: 


(py? — V.2) 
P= wil—""). 

2gt 
in which P = pressure, W = weight of rim 
of fly wheel, V = velocity of rim in feet 
per second at the first speed, V, = velocity: 


at reduced speed, ¢ = time in seconds, and 
the acceleration of gravity, g = 82.2. 

When the speed is 134 revolutions per 
minute the velocity of the rim V 18.4 
feet per second, at 180 revolutions Vy, = 
17.87 feet. 

Putting these quantities into the equation 
we have 
1x 2 X 82.2 


18.4% — 17.872 
Pm 477 ( ) 


P = 144 pounds. 

The torque on the fly-wheel shaft from 

this pressure will be 
7’ = 144 x 153, or 

7 = 2,275 pounds at a radius of 1 inch. 

The sketch shows that the ratio of 15 to 1 
between the fly-wheel shaft and crank shaft 
If these 
give an efficiency of 100 percent. the torque 


is obtained by two pairs of gears. 


on the crank shaft would be 
7’ = 2,275 K 15 = 34,125 pounds. 
The pressure which a crank of 3 inches 
radius would produce upon the connecting 


f 





Fig. 10 
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I annealed the blanking die, and managed to 
get in the four small holes in the same block 
so as to be able to blank and perforate in one 
stroke. r,. D. 
——_+ > —__——_ 
Presstfe on Broach, 
Editor American Machinist : 

In your issue of January 17th Mr. Horace 
L. Arnold presents a very interesting article 
on the subject of broaching tool steel in place 
of milling. 

In regard to the power consumed in doing 
this work, he says he is at loss to account 
for all of the conditions noted between the 
Pratt & Whitney broaching press as_ origi- 
nally made, and as rebuilt, in comparison 
with the 60-ton hydraulic press. 

Before making any calculations upon the 
gearing, I wish to take exceptions to his 
fourth conclusion ‘‘that the friction of a 
broaching machine is nearly constant, no 
matter how much work is put upon the 
ram.” Friction is proportional to the press- 


rod when the two are at right angles, would 
be 
84,125 


. 


= 11,375 pounds. 


as did Mr. Arnold, that the 
belt produces a pull of 65 pounds per inch 
of width, a 4-inch belt will give a pull of 
260 pounds. With the outside diameter of 
the fly wheel 86 inches the torque on the 
shaft due to the belt would be 


T = 260 x 18 = 4,680 inch-pounds. 


Assuming, 


With 100 per cent. efficiency of the gears 
as before this would give a pressure on the 
crank pin equal to 


4,680 X 15 _ 23,400 pounds. 


3 
Combining these two forces we have 
Pounds. 
Pressure due to inertia of tly wheel =,11,3875 
Pressure due to pull of belt =....... 28,400 
Total pressure on crank pin =... .84,775 
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The efficiency of the gears will depend « 


the relative diameters of the gears and bx 
ings, but under ordinary conditions th« 
will give as high as 90 per cent. 
Probably the friction of the crank 
and other parts would be more, and we 


} 


assume 62 per cent. as the efficiency 

these. Then the combined efficiency Wi 

two pairs of gears, cranks, etc., would be 
.90 <x .90 « .62 = .502. 

Calling this 50 per cent. we get as t] 
pressure on the broach with crank and co 
necting rods at right angles to each other 

34.775 & .50 = 17,388 pounds, 
or nearly nine tons. 

When the machine was rebuilt and t! 
ratio of gearing increased to 45 to 1, the be 
would produce a pressure of 70,200 pound 
at 100 per cent. efficiency. 

A fly wheel weighing 477 pounds, «a: 
having an initial speed of 310 revolutio: 
per minute, reduced to 305 revolutions yp. 
minute, in one second of time will give 6,79 
pounds torque on the fly-wheel shaft. Wit! 
the ratio of gears 45 to 1, and the crank 
inches radius, the pressure exerted with 10 
per cent. efficiency will be 101,850 pound 
Combining this with that given by the b 
we have 

Pounds 
Pressure due toinertia of fly wheel =.101,85¢ 
70,201 


Pressure due to belt pull = 


Total pressure =............00° 172,054 

Assuming that the added pair of gea 
decrease the efficiency 10 per cent. we wi 
have 45 per cent. as the approximate effi 
ciency, and the pressure on the broac! 
will be 

172,050 « .45 = 77,422 pounds, 

or about 384 tons. 

If there was a greater decrease in thi 
speed of the fly wheel in one second of time 
there would be a corresponding increase o! 
power given out. 

These calculations are made on the as 
sumption that the center lines of the crank 
and connecting rods are at right angles and 
at the same time neglecting the effect of the 
angle made by connecting rod with line ot 
motion of the slide. With so many condi 
tions assumed the results cannot be very a 
curate yet they show that the increased 
speed of the fly wheel has more = energy 
stored in it which is multiplied by the in 
creased ratio of gears, 

As the cranks approach the dead centers 
a much greater force is given to the slides 
than is shown by these figures, yet how much 
more cannot be determined as undoubtedly 
the pressure on the bearings becomes so ex 
cessive as to change the coefticient of fri 
tion. 

Mr. Arnold says he ‘‘ cannot understand 
how a hydraulic ram pressure of five tons 
could make a cut which the Pratt & Whit 
ney machine” as at first constructed ‘* re 
fused to take.” 
the particulars than are given in his article | 


Without knowing more of 


would be of the opinion that the actual 
pressure on the broach when in the hydrauli: 
press Was not as indicated by the pressur 
gauge, and therefore the comparison be 
tween the two machines for power consumed 
must be very unsatisfactory. 

D. C. Woopwarp 


The Definition of Perspective, 
Editor American Machinist : 

The definition of perspective does not 
seem to admit of much discussion. I am 
unable to find any definition except the on 
included in my remarks: ‘3. The art of 
representing solid objects on a flat surface 
so that when they are viewed the eye is af 
fected in the same manner as it would be by 
viewing the objects themselves from: 
given point’—Century Dic. The tendency of 
language is toward precision and not toward 
diffusion. Isometric projection is no mor 
perspective than is plan or elevation. Either 
may be employed perspectively, but they 
are projections. That isometric projection 
or Davies’ so-called perspective, or the 
great number of other projections, some ot 
which are misnamed perspectives, are capa 
ble of useful application is not disputed, 
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but it is denied that they ought to sail under 
false colors. As a matter of fact, the cadets 
West Point and the students at many 
S Is where drawing is taught, are in- 
icted to believe that perspective is a 
inch of mathematical science like the pro- 
The ordi 
ry draftsman will project a figure with 


tion of shades and shadows. 


pencil compass and tell you that is an 
pse, but it isn’t. He will with T-square 
| triangle delineate three lozenge figures 
| tell you that is a cube in isometric per 
ective, but it isn’t; and what is more, he 
vhtn’t to be permitted to tell lies in that 
y any more than the grocer ought to be 
rmitted to sell oleomargarine and tell you 
is butter. It may be far better than any 
uitterhe has in his shop, but that fact doesn’t 
make butter of it. 
Doubtless some people know that geomet 
il perspective is not true perspective, but 
is my belief that most draftsmen do not 
yw that, and my belief is a product of a 
od many years contact with the subject. 
Nhat the fraud is better than the genuine 
woods I feel like denying in toto. 
R. D. O. Smrru. 


| Al! that this amounts to, so far as we can 

ec, isu protest against general practice, and 
that which is sanctioned by usage. Mr. 
Smith quotes only the third Century defini- 
tion of perspective. Six definitions appear 
By reading all of these we think our 
position is confirmed, ¢. ¢e., that there is a 


there. 


perspective to which mathematics cannot be 
ipplied, and that there are also several other 
methods of delineating objects to which 
mathematics does apply, and which usage, 
custom and authority permit calling by the 
name perspective. —ED. | 


The Proper Method of Projection. 
Editor American Machinist : 

Referring to the discussion on the ‘* Proper 
Method of Projection,” I have always held 
that both methods are equally *‘ proper,” 
and always felt disposed to contest any 
issertion that either is incorrect. 

Excepting one instance in my experience, 
when a small pattern was made left-handed, 
| have never had any trouble, although | 
adhere to no rule, but use discretion, taking 
care, however, that every view shows 
plainly, by the use of full and dotted lines, 
what the view represents. 

It is often of advantage to get on one 
drawing a number of details which bear 
immediate relation to each other in the 
machine, and if the space will permit this 
only by using alternately either method of 
projection, I find in this case inconsistency 
to be the jewel. 

I have seen detail drawings in which some 
details are drawn upside down, or bottom 
views are shown instead of top views, 
merely for the sake of consistency in the 
method of projection. These drawings were 
confusing even to me, and I do not know 
how much time was lost in the shop by the 
workmen turning the drawings over and 
looking at them from all four corners only 
to find the dimensions upside down after the 
view was placed in a rational position. 

HuGo BILGRaM. 

Philadelphia. 


Babbitting a Solid Box, 
Editor American Machinist : 

I had to babbitt a solid box some time 
vo. The shaft was 11} inches; I turned 
the mandrel ; inch small, and gave it a 
ood coat of ‘‘ Dixon’s pipe graphite” ; the 
box came out just right size for the shaft. 
| did not let the mandrel stay any longer in 
the box than was necessary, as it would 
ive ‘‘ stuck,” no doubt. 
1o heat the mandrel first. 


It isa good plan 
B. F. ODELL. 


The Freezing Up of Hot Water Pipes. 
Nditor American -Machinisi : 

When the water pipes freeze up in the 
house, why does the hot water pipe freeze 
ip first ? 

nt severe cold weather, the hot water 


In a certain case during the re 


pipe leading to a wash basin was frozen 
tight, while the cold water pipe running 
parallel with it, and close to it, and appar- 
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ently exposed to the same external con- 
ditions, was not frozen. The same thing 
occurred last winter, and I am told that 
many people have had a similar experience. 
Can anyone tell us the why of it? It does 
not seem to be a question of circulation, as 
when the water was shut off tight in both 
pipes there could apparently have been no 
circulation in either FRANK RICHARDS. 


A Peculiar Bolt, 
Editor American Machinist : 

We received a keg of } by 34-inch standard 
bolts cut to the head, among which were 
several that, by turning between the finger 
nails, made a complete circle in the same 
groove, a thing a regular thread will not do, 
but the difference in the bolts could not be 
seen by looking at the bolts. Now, what 
we would like to know is how this bolt was 
cut F. P. ALDINGER. 

York, Pa. 

——-_—_ -g@pe——— 

The Proper Method of Projection. 
Editor American Machinist : 

I haveread Mr. W. K. Palmer's article on 
this subject, which appears in the AMERICAN 
Macuinist of February 14th. What he 
says about the method of projection which 
he prefers is all very good so far as it goes, 
although I will make a few remarks con 
cerning that later on. 

If Mr. Palmer had, instead of deeming it 
‘scarcely worth while to notice what was 
said in detail,” paid a little stricter attention 
to my remarks when he read them, he would 
not have attributed ‘‘ those absurd assump 
tions” of having, ‘‘ in order to draw a plan 
view of the anvil, to place a board beneath 
it” tome. My remarks, which appeared in 
the AMERICAN Macuinist of January 10, 
1895, were, as is there stated, called out by 
an article of Mr. B. F. Spalding’s in the 
number of August 30, 1894, and they were 
sent to the editor of the AMERICAN MACHIN 
ist within a few days of the issue of the 
paper in question. They were, however, 
for some reason not published until some 
four months later. This was unfortunate in 
so far that, as an answer to the article re 
ferred to, which it was intended to be, it had 
lost its connection, and, in consequence, in 
force. 

If Mr. Palmer will look up the August 30, 
1894, number and read Mr. Spalding’s arti 
cle on ‘ Intelligence Conveyed by Draw 
ings,” he will find that it is the latter who, 
in his effort to show the naturalness of the 
method which he, like Mr. Palmer, prefers, 
has his blacksmith place a board beneath it, 
and behind as well as to one side of it, to 
project his lines to. 

Now, it goes without saying, that no one 
would actually draw his anvil that way 
that this is merely a homely illustration to 
those who are not draftsmen and not famil 
iar with descriptive geometry, of what the 
principles of projection, in the manner ap 
plied by some, are. So, too, 1 attempted to 
picture in a popular way how these same 
principles, based similarly on descriptive 
geometry, can be exemplified by the use of 
transparent planes in front, instead of opaque 
ones behind. 

Drawings, as made in practical life, are not 
an end in themselves; they are a means to an 
end. We make drawings in order to con 
vey the ideas of the designer to those who 
are to execute them in wood and iron. It 
is no reproach to the latter that we should 
endeavor to make drawings that are the 
easiest to read. As I pointed out in the pre- 
vious article, the method I prefer places the 
different views of the same parts of a ma- 
chine contiguous, ¢. e., the right-hand end 
view on the right side, the top view on the 
top, and so on, a feature which is especially 
of value on construction drawings of large 
machines. From the shop point of view, at 
any rate, it seems to me undeniable that this 
arrangement is preferable to the one which 
transposes right and left, top and bottom, 

It is true that in text-books on descriptive 
geometry the greatest attention is paid to 
the first angle, and that in consequence for 
most of the drawings in the schools the first 
angle is used. If the teachers in those 
schools had better opportunity of seeing the 


practical side of drawing as applied in actual 
work in the shop, they would not adhere so 
strictly to the old lines as laid out, There 
are some teachers indeed, 1 am told, who, as 
a matter of practice, drill their pupils in 
making projections with the object placed 
in the third angle, but whether the working 
drawings in any of the schools or colleges are 
made that way I do not know. The charge 
which Mr. Palmer attempts to make out 
that the method of placing the objects in the 
third angle is unscientific and contrary to 
principles of descriptive geometry is incor- 
rect. He also intimates ‘‘ that draftsmen 
who do use this arrangement exclusive- 
ly are not competent to deal with feat 
ures of design calling for a little descriptive 
geometry.” | beg to say that there are what 
are called ‘‘ mere draftsmen,” such as can be 
trusted with only tracing and very simple 
detail work, who use Mr. Palmer’s method 
exclusively, and who do not know and there 
fore cannot apply descriptive geometry, just 
as there are such draftsmen that use the 
other. The competent draftsman, however, 
will have no trouble in applying his know] 
edge of descriptive geometry to this mode of 
projection. He will find no difficulty in the 
revolution of figures and working out of in 
tersection and developments. Mr. Palmer's 
examples of work done by the young men in 
his school mean nothing as regards the argu- 
ment about method. That most of the shop 
details are worked up by young fellows who 
are just learning to be patternmakers and 
machinists, and that they have never had 
any trouble about reading them is not sur 
prising. There should be no mystery to 
them about drawing, either by the one method 
or the other, especially when they have just 
gone, or are going, through a course of de 
scriptive geometry. Moreover, these young 
men both make drawings and work in the 
shop, probably execute the very machine of 
which they made the drawings. The drafts 
manin practical life should adapt himself 
to the best interests of the shop, even though 
he should have to modify some of his earlier 
training to do so. 

In reply to Mr. Palmer's remark that 
‘Mr. Hund has evidently been trained in 
the one way, and, like many people, feels 
sure there is no way but /7s way,” let me 
say that L advocate my way (as Mr. Palmer 
is pleased to call it) because my practical ex 
perience leads me to believe it the better 
way, a belief, moreover, which is shared by, 
I venture to say, the majority of men in 
charge of the shops in this country. It may 
be of interest to those who have anything to 
do with this subject to refer back to an 
article by Mr. Oberlin Smith, in the AMERI 
CAN MAcHINIST of December 11, 1880. He 
had been having an argument with Mr. A. 
Falkenau on the same question that is now 
up for discussion, which had run for some 
time, in which the latter took the same view 
that I hold, while Mr. Smith advocated the 
other. Mr. Smith at that time took the 
trouble to write to several of the larger ma 
chine shops whose methods he was unac 
quainted with, which showed that the 
opinions then were about evenly divided. 
The list, as he gives it in that article, stands 
thus : 

Shops that use the first angle :— 


Wm. B. Bement & Son. 
W. Barnet Le Van. 
Harlan & Hollingsworth Co. 
David W. Pond. 

Shops that used the third angle : 
Niles Tool Works. 
Brown & Sharpe Mfg. Co. 
Wm. Sellers & Co. 
I. P. Morris Co. 


It is significant that Wm. B. Bement & 
Son have since changed over to the other 
method—I believe in 1885. Of the other 
three I have no knowledge at hand. Now, 
the above list was taken 15 years ago ; how 
does the matter stand now ? 

In looking over the 1894 volume of the 
AMERICAN MACHINIST, I find that there are 
about 73 articles illustrated by geometric 
drawings, having more than one view, so 
that it can be seen whether their authors 
draw their plan over or under the elevation, 
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and how the side elevations are disposed 
The result stands thus: 


Articles in which the objects drawn 


are placed in the third angle... . 46 
Articles in which the objects drawn 
are placed in the first angle. . att 


Articles in which both methods are used 
for different objects 10 
In the latter class belong some of Mr 
Leicester Allen’s articles on the ‘‘ Develop 
ment of the Inventive Faculties,” in which 
are reproduced the drawings sent in by the 


various people answering the problems, 
some of whom use the one method and some 
the other. 

I happened to have at hand 75 papers of 


the A. S. M. E. 
reprints from the proceedings of the last 


They are odd numbers of 


four or five years. Some of these contain no 
geometric drawings at all, others have only 
elevations or plans, or have them placed on 
different pages on account of the size. But 
in these 75 there were 14 in which the views 
were arranged so that the method can be 
seen. The result stands thus : 
TOs BON ok ibivcdexcicwen 10 
ee IR ee aye’ slog. cal 4 
That the use of the third angle is favored 
by the large majority of the practical men is 
evident from the above, and 1 venture to 
say that it will grow in favor from year to 


year, H. L. Hunpb. 


‘*The Proper Method of Projection,” 
Editor American Machinist: 

It is gratifying to see so eminent an 
authority as Mr. Wm. H. Thorne reply to 
the criticisms of Mr. W. K. Palmer, on Mr. 
Hund's article on the ‘‘Proper Method of 
Projection.” No one will deny that it is as 
‘* proper” to project in the first angle as in 
the third. 
It is simply 


So there is no room for argument. 
a question which system is 
easiest for the men in the shop to understand, 

Mr. Thorne has called Mr. Palmer's atten 
tion to the fact that most, if not all, the 
large establishments in the country have 
adopted the third angle—a fact of which 
Mr. Palmer seems to be unaware—and it 
seems a pity that schools are still teaching a 
system of projection to their students which 
they will have to unlearn as soon as they go 
into any of the large engineering offices 
The writer has been through the mill, and 
knows what it means. It is the misfortune 
of the schools of the country that most of 
those who teach their drawing classes have 
had little or no experience in constructive 
engineering. 

Mr. Thorne has thoroughly and admirably 
covered the subject, and the writer only 
wishes to endorse his proposition that Con 
gress pass a law abolishing the whole first 
angle business. J. S. Coon, 

Georgia School of Technology, Atlanta. 





=> 
The Explosion of a Hotehkiss Gun. 


Some mystery seems to surround the cir 
cumstances of the explosion of the breech of 
a Hotchkiss gun at the Sandy Hook Proving 
Grounds, February 19th, by which explosion 
Fremont P. Peck, first lieutenant of the Ord 
nance Corps, was instantly killed and others 
were injured. As it is a familiar fact that 
the Pratt & Whitney Co.. of Hartford, Conn., 
are the manufacturers in this country of the 
Hotchkiss gun, it has been inferred that this 
gun came from their establishment, the fact 
being, however, that the exploded gun was 
made in the Hotchkiss factory in France, 
and is therefore of French material and 
manufacture. It was a 4.7-inch caliber, 
while the largest Hotchkiss guns made by 
the Pratt & Whitney Co. are 2} inches cali- 
ber, and what are known as the ‘four 
pounders.” So long, however, as the cause 
of the explosion is not known, it is, of 
course, possible that any gun would have 
exploded under the same conditions, and it 
is a matter of common knowledge that some 
of the new powders which are being experi 
mented with are quite uncertain, and when 
laid aside after being finished are liable un- 
der certain conditions to produce when fired 
much higher pressure than is calculated 
upon. It is stated that a Hotchkiss gun 
made by the Pratt & Whitney Co., and cal 
culated for a maximum pressure of 45,000 
pounds per square inch, has been tested to 
64,000 pounds per square inch, and seemed 
to be absolutely uninjured by it, 
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An Important Patent Decision—Some 
Improvement in Patent Office Prac- 
tice. 


The long expected decision of the U. 8S. 
Supreme Court in the Bate case was ren 
dered on the 4th inst., and is declared by 
some of those who are in a position to know 
the magnitude of the interests involved, to 
be one of the most important decisions ever 
rendered by that body. 
of a single case where royalties amounting 
to $400,000 a year now paid for the use of 
patents relating to rubber manufacture will 
stop immediately by reason of the decision, 
instead of continuing for five or six years 


An instance is given 


longer, as they would have done if the de- 
cision had been otherwise. The decision is 
far reaching also in its effects upon other 
litigation pending, and will have the effect 
of stopping many suits for infringement. 
Briefly and plainly stated, one side (the 
Bate Company) claimed that under the law 
its patent did not expire at the expiration of 
its British and Canadian patents, because the 
for the American 
made previously to the issue of the foreign 
patents, our laws providing that a United 
States patent shall expire with the first-ex- 
piring granted 
upon the same thing. 


application patent was 


foreign patent previously 
Patents issued first 
in this country are not affected by patents 
issued subsequently in other countries, the 
manifest intentions of our legislators being 
merely to avoid protecting by a patent an 
invention no longer protected in another 
country in which it had been previously 
patented. 

The of the Bate Company 
claimed that the fact that application for a 
United States patent had been made before 


opponents 


the issue of the foreign patents did not ex- 
empt the patent from the operation of this 
law, but that, on the contrary, the fact that 
the United States patent had been issued 
subsequently to the date of the foreign pat- 
ents made it expire with the foreign patent 
first expiring, and this latter view of the 
case has been upheld by the court. 

The decision vitally affects some of the 
fundamental patents on telephones and elec- 
tric lights, especially those in which long 
delays have been purposely made and the 
applications kept alive in the United States 
patent office for years, while those interested 
in them were enjoying the monopolies the 
same as though the patents had been issued, 
though in the meantime foreign governments 
had issued patents upon the same inventions. 
It is this latter which 
annuls those patents in every case where 


circumstance now 
any foreign patent upon the same invention 
has expired, 

The decision 
hardship in some cases, but its general re- 
sult will be good, without much doubt, be- 
cause it will tend to prevent the practice of 
delaying the issue of patents for the purpose 
of practically adding to their term. This 
will not apply, however, to inventions for 
which foreign patents either are not taken 
out at all or not until after the United States 
patent has been issued. 


may result in undeserved 


Recent changes in the rules of practice in 
the United States Patent Office are under- 
stood, however, to make such long delays as 
have taken place between the date of appli- 
cation and the date of issue of patents im- 
possible in any event. 


In this connection we may say that it is 
cause for congratulation that the work of the 
Patent Office is now in such shape that for 
the first time in many years an application 
in any class will be acted upon without de- 
lay. It is intimated also that it is the inten- 
tion to more thoroughly examine applications 
in the future and try to avoid issuing patents 
upon alleged inventions, in cases where it 
can be easily proven that a patent would be 
worthless. 

A case in point came to our notice a few 
days ago, in which a man had obtained a 
patent in this country and in Great Britain 
upon a form of groove for ball bearings. 
His drawings and explanation showed his 
invention to be precisely the same as that 
shown by the present editor of this paper 
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1890—about four 
The 


extensively 


in its issue of 


April 3, 
the date of the 
referred to 
copied in technical journals in this and other 


years before patent. 


article has been 
countries, and has become part of the litera- 
ture of the subject, easily found by anyone 
having anything like a complete technical 
library at hand, such as a well equipped 
patent office certainly should have, in order 
‘state of the art” to 
We 
the patentee in the case referred to was en 
tirely honest, and believed himself to be the 
original inventor of the form of groove re- 
ferred to; but instead of being confirmed in 
this belief by the U. 8. Patent Office—and 
his money taken—he should have been in 
formed by the examiner that his invention 
was not patentable. 
——_—_~ > 


to be able to know the 


which any invention relates. believe 


Rapid Transit by Trolley. 


The 


and 


three 
injured 


that 
more 


fact 
several 


persons were killed 
Brooklyn 
trolley cars ina single day, and that the list of 


by 


killed by them now numbers upward of a 
hundred, to say nothing of minor accidents, 
has aroused the people of that city to an 
appreciation of the fact (which ought to 
have apparent that the 
densely populated and crowded streets of a 
city cannot be turned into railroads to have 
cars driven through them at speeds sufli- 


been long ago) 


ciently high to make them serve as a means 
of getting to and from the suburbs. 

It is very clear that the ordinary uses of a 
city street are entirely inconsistent with its 
and it is 
that in Brooklyn one or 


use as a rapid transit road-bed, 
apparent 


the other of these uses will have to be aban 


quite 


doned. 


Even if a successful fender is found, we 
imagine that there may still be very many 
people who will find it inconvenient and 
somewhat annoying to be picked up by one 
of them in rather a promiscuous manner 
every time they venture to cross a street and 
be carried a block or two out of their way 
while acting as unwilling figure heads, 
and before the car can be brought to a stop. 

Another thing which is being prominently 
brought out is the fact that a man who 
stands on the front platform of a trolley 
car and does his duty by the company that 
employs him and to the public, needs to 
have his faculties continually about him, 
and constantly tuned up to concert pitch, 
Not 
through busy streets can he relax his vigi 
those who 


for a single moment during a run 


lance without 
in his car and to others in the street. 


great danger to 
are 

Legislatures do well when they limit by 
law the number of hours per day that such 
men shall work, and trolley companies do 
very ill when by petty tricks they try to 
The public, and in the 
are 


evade such laws. 
long run 
vitally interested in having men for this 
service who are naturally self-controlled and 
alert, and who work under such conditions 
as to make it possible for them to do their 
very best during every minute. 


the companies themselves, 


It is safe to 
say that in many parts of Brooklyn, for in 
stance, this is fully as necessary as it is in 
the It is true 
an engineer runs much faster, and, in some 
respects, has more responsibility, but he at 
knows what his rights are—when 
he can and when he cannot expect a clear 
track, never know 
these, but must depend upon eternal vigi- 
lance and instant action at all times. 


case of railroad engineers. 


least 


while a motorman can 





ell 
The Hudson River Bridge. 


Persons prone to draw conclusions hastily 
might from recently published 
engravings of a suspension bridge across the 
Hudson River at New York, together with 
the fact that bids are asked from responsible 
builders for its construction, that the bridge 
would probably be under construction in a 
short time; but things are not always what 
they seem, and the engineer who has drawn 
the specifications for this bridge does not, as 
is well known, favor a suspension bridge, 
but does favor a cantilever bridge. 


conclude 


Those 
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who favor the former style of bridge cl 
that the specifications have been drawn fo, 


l 


an unnecessarily expensive structure, and 
that the bids made under the specificat 
as drawn, will certainly exceed the § 
000,000 named by the Secretary of War 
advice of engineers) as being the prob 
and ar¢ 
pected to do so, which fact will then be 


cost of a suspension bridge, 
as an argument to prove that a suspen 
bridge is impracticable, and that theref 
the cantilever bridge must be built or n 
The specifications referred to call for 4 
bridge with tracks, over which y 
number of trains are to be run at any sp: 

In other words, restrictions are to x 
placed upon the number of trains simullt: 
ously upon the bridge nor their 
This, of course, means very great cost, sd 
probably greater cost than is necessary «jr 
warranted. It is a little like asking 
makers to bid on guns to pierce any thi: 
ness of armor at 
noting also that the masonry upon whi hi 


six 


no 


spe 


is we 


any range. It 


the steel piers are to stand is required 
extend fifty feet above the water. Ten fet 
above flood tide would seem to be ampl 
water the hight of which never varies 1 
terially, and would reduce the cost vi 
considerably. We are not in the least 
terested in the kind of bridge that shall 
built across the Hudson, but everyone w 


lives in this country is interested in havi 
some kind of a bridge built across it, and 
investigations to ascertain the relative cost 
of different kinds of bridges should be :s 
devoid of prejudice as possible. 


—-_>-  — 
Reason Applied to a Labor Difficulty, 


Probably nothing has occurred for a long 
time so gratifying to the friends and wi 
wishers of both workingmen and their e1 
ployers as the settlement made between tly 
ofticers of the Southern Railway Company 
and a board representing the various organi 
zations to which the employes belong. 

A difference had arisen with regard t 
wages, and a new schedule submitted by th: 


road’s officers seemed to most of the men 
be unfair, and it was apparently in a fair 
way to make trouble. 

At this juncture the company, instead of 


s 


employing a force of detectives and thu: 
and then announcing that they ‘‘ proposed 


to see whether they were to be allowed 

themselves or not 
simply acted upon the belief that the me: 
employed by them were intelligent hum: 


conduct their business 


beings, capable of being reasoned with and 
fair-minded enough to be guided by reaso: 
They prepared a full and complete stat: 
ment of the considerations which had go 
erned them in the preparation of the schedul: 
of rates, went into details regarding the co! 
dition of the road’s business, including com 
parisons with other roads and with previous 
periods of time. This statement frank] 
recognized the organizations, and was ad 
dressed to them as well as to the employes 
and it invited a conference. Men 
chosen to represent the employes and th 
organizations and the conference was hel 
Third Vice-President W. H. Baldwin, Jr 
represented the company, and at the end of 
the conference, lasting three days, an agri 
ment was reached entirely satisfactory 
both sides, the representatives of the men di 
claring themselves not only satisfied with 
the terms of the agreement, but particular!) 
gratified at the courteous manner and th 
patience with which Mr. Baldwin had lis 
ened to the statements of their side of t 
case and their objections to certain featur 
some of which were modified in the light 
facts brought out during the discussion. 

It is true that there are a great many men 
in the world who are unreasonable, seltis!: 
and narrow-minded, but the majority 
men are not so, and, in our humble opinio: 
there is no greater proportion of them amon 
workmen than amongst other classes of me: 

We hope this concrete example of wh 
may be done when reason is employed w 
be widely used as a precedent. 


wert 


It is wort 
more than acres of theorizing and morali 
ing, and infinitely better than abuse at 
fighting, 
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Marcu 14, 1895 


\ daily paper announces that the wire for 
e cables of the proposed North River 
idge must be capable of sustaining a load 
f not less than 180,000 pounds per square 
ch, and that ‘‘this requirement will make 
e bridge a very heavy one.” 





oo 
Mr. Henry M. Howe has been awarded 
ie Bessemer gold medal of the British Iron 
d Steel Association, in recognition of the 
ilue of his writings on metallurgy. This 
; the fifth time this medal has been awarded 
) citizens of this country, the other Ameri- 
ins to whom it has been awarded being 

Peter Cooper, Abram 8. Hewitt, Alexander 

L. Holley, and John Fritz. 


ak Se 
Ah 














SUWERS. 


Questions of general interest relating to subjects dis- 
ussed in our columns will receive attention in this 
department. The writer’s name and address should 
ulways accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
heet. We cannot undertake to answer suman in 
‘next issue.’ This department is usually crowded, 
md questions must wait their turn to be answered. 
Veither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail, 


(94) W. D. M., Garfield,=N. J.,Qasks : 
Was the operation of the planimeter dis- 
covered by chance, or was it the result of 
reasoning? A.—The planimeter is not an 
instrument which was discovered by chance, 
its construction is based on sound mathe- 
matical principles ; these were explained in 
our issue of January 28, 1892. 











(95) G. K., Altoona, Pa., writes: Kindly 
name a pickle for removing the sand and 
crit from brass castings. I am having some 
considerable trouble from this, and if you 
will name a pickle for this purpose, you 
will confer a favor upon me. A.—The 
pickle for cleansing brass castings is made 
of nitric acid 1, and water 38. This bath 
should be kept in earthenware or glass. 


(96) G. A. P., Hartford, Conn., asks: 
Is there any advantage in using a receiver 
between the cylinders of a multiple-expan- 
sion engine? I recently came across a de- 
scription of a Reynolds-Corliss compound, 
in which special mention was made of the 
large receiver used. A.—There is a very 
vreat amount of guesswork indulged in by 
engine builders and designers in regard 
to the so-called proper size of a receiver. 
Outside of the capacity necessary for the 
flow of steam between cylinders, the main 
principles governing receiver volume are 
that the temperature and pressure fluctua- 
tions therein shall not be too great. The 
valve setting and crank angles are factors 
iffecting the required capacity, and in 
every case the proper proportions must be 
worked out if a satisfactory result is to be 
secured. In our issues of November 1st and 
December 6, 1894, detailed graphic analysis 
will be found for the effects of crank angles, 
receiver volumes, etc., upon the indicator 
cards, 
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(97) N. J. A. W., , writes: Can you 
point out a good method of holding crank 
shafts of dimensions shown in accompanying 
sketch steadily in lathe while crank pin is 
being turned? A.—We think that if you 
have numbers of these shafts to turn, the 
handiest method will be to fit up cast-iron 
pieces, as shown inaccompanying cut. EF £, 
fl Hare made about 4 inches diameter and 
bored to take the turned shaft ; and the jaws 
C and PD prevent the combination getting 
out of line. The jaws are tightened to the 
crank web by steel wedges and packing, 
which allows the web to be adjusted to the 
best position for inequalities of pin. The 
lathe centers are at A and B, and by having 
the casting bear against the web at Cand D 
only, all bending strain on crank pin is 
avoided. A Hand H I] being bored at the 
proper distance (4 inches) from the centers 
A and B, there is no further concern in re- 
gard to measuring for throw of crank. 


(98) A. T. V., Seranton, Pa., writes: 
Can power be derived from a vacuum? A. 
Strictly, since a perfect vacuum is a space 
absolutely devoid of matter, it cannot 
furnish power, power being due to matter 
in motion. By decreasing the pressure on 
one side of a piston, or its equivalent, the 
unbalanced force due to atmospheric or 
other pressure will do work, and in this 
sense we derive power by creating the 
vacuum. The vacuum in a pump barrel 


allows the pressure on the water to force 
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the latter through the valves against the 
resistance of .gravity. 2. What quenches 
the flame in a lantern when the latter drops 
suddenly? A.—The upward rush of air 
blows out the flame. 8. Can a vacuum 
exist in a lantern at other than the lower 
points? A.—A partial vacuum, as it is 
called (being simply a less pressure than is 
due to normal atmospheric conditions), exists 
wherever there is a current of air, and in a 
lantern the least pressure would be at or 
near the upper portion of flame. The 
draught being due to the difference of 
pressure caused by the expansion of the air 
by the heat of combustion. 

(99) J. W. C., Beaufort, 8. C., writes: 
Please inform me in regard to excessive cor- 
rosion in a boiler which supplies steam to a 


condensing engine, steam pressure 100 
pounds. The feed water is filtered through 


coke and returned totank. The supply of 
water is taken from a pond formed by sur 
face drainage of wooded land. Kindly sug- 
gest aremedy. dA.—The corrosion is due to 
the impurities in the feed water, and to the 
free acids so often found in the purest 
waters used for boiler feeding. Common 
soda has the power of neutralizing the free 
acids and impurities, and therefore the intro- 
duction of about half a pound of common 
soda per day into an ordinary large-sized 
boiler. is generally found sufficient to pre- 
vent, or at least to greatly mitigate any cor- 
rosive action. When grease is present in the 
water the foaming up of the water is in- 
creased by the addition of soda, and if this 
is allowed to take place to any great extent, 
trouble by priming is liable to ensue; to pre- 
vent this a surface blow-out should be used. 
The best way, however. to pursue is to have 
the water analyzed, which will no doubt sug- 
gest a remedy. 


(100) W. E. H., Charleston, 8. C., writes : 
I have been informed that you have pub 
lished a number of questions which were 
asked at an examination of marine engi 
neers ; if such is the case, kindly give date 
of issue, or name a book which will give me 
the information required for passing an ex- 
amination. A.—In our issues of June 27 
and August 22, 1885, we have given lists of 
questions used in the examinations of. sta- 
tionary engineers, but the answers are not 
given. Many of these are liable to be asked 
in the examination of marine engineers, and 
to some extent indicate the information 
which engineers must possess. A careful 
study of these questions, and finding the 
correct answers, will aid you greatly in 
passing any engineer’s examination. We 
cannot furnish these numbers separately, 
as we keep no stock prior to 1894. These 
numbers can now be obtained in bound vol- 
umes only. In regard to a book, ‘‘ The 
Practical Instructor in Questions and An- 
swers for Machinists, Firemen, Electricians, 
and Steam Engineers,” by P. H. Zwicker, 
may help you. 


(101) G. A. C., Toledo, Ohio, writes: 
Kindly inform me in regard to the best 
screw propeller, one that will give the 
greatest speed for a steam launch 30 feet 
long, 6 feet wide, and draws about 82 inches. 
The boiler is of the vertical type, with sub 
merged flues; it is 30 inches diameter, 54 
inches high, and has fifty-five 2-inch tubes. 
The engine has a cylinder 5 inches diameter, 
stroke 5 inches, and runs at arate of about 
250 turns per minute, with about 120 pounds 
steam pressure. I have now a four-bladed 
propeller 28 inches in diameter, and pitch 
about 44 inches. I have been told to use a 
three-bladed propeller, and others recom- 
mend a two-bladed one. I would like to 
get all the speed possible out of the boat, 
and thought you might give me a point or 
two. A.—The diameter and pitch of the 
propeller are correct. Since speed is the 
principal object in view, we should recom- 
mend a two-bladed propeller. 2. About 
what speed do you think the boat should 
make? A.—Judging from the results you 
have obtained with a four-bladed propeller, 
we should say that with a two-bladed 
propeller you should obtain a speed of 10 
miles per hour. In our opinion, the boiler is 
not large enough for the best results. 


(102) M. D., Montreal, Can., writes: Kindly 
settle a dispute in regard to the following 
problems. I claim that the answers in the 
book are correct. The first problem is 200 +- 
02 — 4 XK BE-+ (.8} —.1275 & § of TH). 
According to our way of figuring we get 
164.7432 foran answer. Please explain the 
method of computation. .4.—Your answer 
is not correct. You have fallen into the 
same error as is sometimes made by not put- 
ting the correct interpretation on the mean- 
ing of the signs. You have evidently added 
200 to .02, and then subtracted 4, and multi- 
plied the result by .84, and so on; this is in- 
correct for the following reasons: The plus 
and minus signs separate quantities, but a 
multiplication sign does not separate quan- 
tities, it simply divides a quantity into fac- 
tors, and before the quantity can be operated 
on the product of the factors must be found. 
Thus, in the above example, 200 is a given 
quantity, so is .02, and 4 X .8}are factors 
of the quantity .4125; hence the first three 
terms in the example may be written as fol- 
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lows: 200 -+- .02 — .4125, the result of the 
operation as indicated by the signs is 
199.6075 which is correct. On the other hand, 
if in the expression 200 + .02 — 4} x .8} 
we add 200 to .02 and then subtract 4 and 
multiply the remainder by .8} we get 164.604, 
which is not correct for the simple reason, as 
stated before, that $ and .8} have been taken 
as independent quantities instead of factors 
of one quantity. The correct answer to this 
example is 199.7467. The answer to the 


next example (789 — .789) + (.75 — .075 
< .75 of 8) is 194.62. In the divisor of this 
example we have two quantities .75 — .075 





over which a vinculum is placed; this 
indicates that the quantities .75 and .075 are 
to be operated on as a single quantity, that 
is to say, we subtract .075 from .75 and mul- 
tiply the remainder by .75 0f 8. If there 
had been no vinculum over .75 — .075, then 
075 X .75 of 8 would have been the factors 
of one quantity, and we should have found 
the product of these factors and subtracted it 
from .75 


”. 

(103) E. G. 8., Columbia, Pa., writes: We 
use a Collian cupola, 27 inches diameter in- 
side of lining, and charge 450 pounds of coke 
and 2,000 of iron onthe bed. Thereafter we 
charge 50 pounds of coke to each 1,000 pounds 
ofironineachcharge. After we tap the cupola 
two or three times we find that the iron grad- 
ually gets cooler after that, how do you 
think this could be remedied ? Do you think 
by using more coke after the first charge it 
would be improved, and how much more 
would you advise to charge? Would you 
consider 2,000 of iron sufficient for 450 coke 
on bed? I have been informed that we 
ought to charge at least 3,000. A.—One 
cause of trouble with the cupola referred to 
is that people will too often try to follow 
the formule given by the makers of it in 
cases where the formula does not apply. It 
has been said by one foundryman that the 
best thing to do with the formula is to put it 
in the cupola with the first charge, and then 
experiment to determine the best methods of 
charging for the conditions. In this case 
nothing seems likely to be helpful except 
experiments, and we should suggest in this 
case first to try the bed of fuel, say, 24 or 28 
inches above the top of lower tuyere. 2d. 
Reduce the first charge of iron to, say, 1,800 
pounds. 3d. Increase the first charge of 
coke to about 60 or 70 pounds. 4th. Reduce 
the next charge of iron to about 800 pounds. 
The last two or three charges could be in 
creased to 1,000 pounds of iron, as when the 
cupola gets warmed up it will domore work. 
If this heat charged as above comes slow 
and the iron is extremely hot, then reduce 
the bed two or three inches. If it continues 
to work evenly through the heat it is evi- 
dence that everything is all right, but if the 
iron gets hotter as the heat progresses then 
reduce the subsequent charges of coke. The 
whole secret of melting may be summed up 
in finding the point where the bed has the 
best combustion, and then keeping it there. 
And the best way is to conduct experiments, 
three or four heats being usually sufficient 
to show the best method of charging for 
any given set of conditions. 


(104) W. I. G., Dowagiac, Mich., writes : 
I am building a small steam launch, and 
would like to have from you some advice on 
the subject. The length of boat is 24 feet, 
width 5 feet, of good model. I have a new 
engine well made, its cylinder is 8 inches 
diameter and 6 inches stroke. I have also a 
propeller 17 inches diameter with four 
blades, each blade is 7 inches wide and has 
24 inches pitch. I cannot make the pro 
peller larger in diameter on account of the 
shallow water in which we expect to run. Is 
this wheel suitable for the boat and engine % 
A.—The diameter of propeller is none too 
large ; we should prefer a diameter of 18 
inches—however, 17 inches will do. In re- 
gard to the pitch, we are inclined to believe 
that you are mistaken; in the first place, 
the pitch is not given in correct terms. By 
pitch of a propeller is meant the axial dis- 
tance through which the propeller would 
travel in one complete turn if there were no 
slippage or friction ; this pitch for a pro- 
peller 17 inches diameter should be about 28 
inches ; the pitch of blade as given by you 
will give a total pitch of 20 inches only, 
which is too small for your boat. In all 
probability you have measured the pitch of 
the blade at some distance inside of the cir- 
cumference ; in that case, your dimensions 
are useless without stating at what distance 
from the center of the propeller the pitch 
was measured. If speed is one of the prin- 
cipal objects in view, we should use a_pro- 
peller with two blades. For smooth water, 
a two-bladed propeller is the most efficient, 
but its efficiency is rapidly impaired as soon 
as the boat begins to pitch. For rough 
water, and if speed is not so much of an ob- 
ject as efficiency, we should use three blades 
for so small a boat. 2. What horse-power 
will the engine develop with a boiler press- 
ure of 100 pounds ? A.—About 3} indicated 
horse-power, when working non-condensing. 
What should be the size of boiler for this 
boat ? A.—We should use a plain vertical 
boiler 874 inches outside diameter and 52 
inches high ; diameter of furnace, 31 inches ; 
hight, 30 inches ; diameter of flue, 11 inches, 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 





Saturday morning for the ensuing week's issue 








Gear Wheels, Gear Cutting. Grant; see page 212. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patents, H. F. Parker, Att'y, 26 Cort’ndt St., N.Y. 
Cam-Milling. Machine Tool Works, ‘ewark, N.J. 
Marine [ron Works, Chicago (new catalog). 


Pattern and Brand Letters. A yariety of sizes 
and styles. Heber Wells, 157 William St., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,3s Cortlandt St., N.Y. 


Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J. 


70 Uses of Compressed Air mailed free. Clayton 
Air Compressor Works, 28 Cortlandt street, N. Y. 


nano Castings, 1 to 6 Horse-power Vertical. 
The Humphrey Foundry, Bellefontaine, Ohio. 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 


Radial Drills for every possible “duty from the 
Smallest to the largest, built by C. H. Baush & 
Sons, Holyoke, Mass. 


Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock. 
When in a hurry, buy of The Tanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc.; machinery name plates in brass 
and aluminum, 


“Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘* Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHLNIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid. Published by John Wiley & Sons, 53 East 
Tenth street, New York. 


“Modern Locomotive Construction.” By J.G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
iilustrations of details made from working draw- 
ings, accompanied by plain directions for design- 
ing, and rules and tables for construction. Adapted 
to office and shop use. Price, $10. Published by 
ae Wiley & Sons, 53 East Tenth street, New 
fork. 
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Doings at Backaway. 





SMEATON DELIVERS A LECTURE, AND AFTER 
WARDS TELLS JIM A STORY, 


Mr. Editur—I have tried, before this, to 
tell you something about Smeaton as a 
Tried to tell you that he 
knew a good deal about every yard of goods 
that goes out of the mill, and a good deal 
more about every yard that is condemned 
All the while he doesn’t 
seem to be paying much attention to any- 
thing in particular. 
thing about these things, but I have never 
told you about Smeaton’s appearance in the 
No one in the mill sup 
posed that Smeaton could deliver a lecture 
if he tried, which leads up to the remark 
that we don’t know much about the ins and 
outs of anyone except ourselves, and even 
here we are likely to be out in our reckon- 
ing—a good ways out sometimes. 


superintendent. 


and doesn’t go out. 


I have told you some- 


role of a lecturer. 


You see, it was this way about Smeaton’s 
lecture: We had organized a subordinate 
association of the N. A. 8. E., and we felt 
rather proud of it. There isn’t enough sta- 
tionary engineers at Backaway to make 
much of a showing, but there is a street 
railway that makes a circuit—runs around 
the horn the boys call it—connecting several 
outside with Backaway as the 
metropolis, and by gathering in all the en- 


villages 


gineers in these villages, that is, all that 
were worth gathering in, we made, in our 
own opinion, a rather respectable appear- 
ance in point of numbers. 

It required a little time to get the whereas, 
and the resolved, and the previous question 
part of the matter straightened out. Didn't 
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have any members of Congress to help us ; 
wasn’t any of them running engines around 
there just then. 
the 
satisfactorily 

Then 
miles up the hollow road, and whom we had 
the oldest 
man in the association, proposed that we 


But by keeping right at 


business we got so as to run it very 
to ourselves. 
Otman, who runs an engine six 


made president because he was 


have an open meeting—invite the neighbors 
in—and ask Smeaton to lecture on combus 
tion. There wasn’t a man in the association 
except Otman that supposed Smeaton had 
ever handled a shovelful in his life. 
Otman told us that he had worked in the 
same little town the with 
Smeaton twenty-five years ago, and knew 
anyhow, 


of coal 


over on river 


something of his possibilities ; 
Otman said, we'd got to have a lecturer, or 
we couldn’t have a lecture. There wasn’t 
any gainsaying this. 

Smeaton accepted the invitation, in a way. 
Said he lecturing for 
couldn’t lecture for that or anything else, 
but if we could stand his talking to us for a 
half hour or so, why, he could. Was will- 
ing to do anything he could, Smeaton said, 
He felt proud 
of it, and wished he was an engineer so as 
to take right hold with us and dig for the 
bottom of things. 


Smeaton delivered the lecture, and he had 


wasn't fame, and 


to help the association along. 


amongst his audience the two village doc 
tors, the two lawyers, and all the ministers. 
It isn’t every month that there is a free 
lecture at Backaway, and the town hall was 
filled. 

Smeaton that he 
didn’t know very much about combustion 
in the furnace of a steam boiler. He had 
never been able to find out much about it 
by inquiry and by reading, and his personal 
observation had been limited. 
taught us something in its way, but the 
most that learned 
practical way had come from those who had 


began by telling us 


Science had 


had been about it ina 
shoveled the coal into furnaces, and watched 
the results. 

There was a wide difference, he said, be 
tween the furnace of a boiler, always calling 
for more coal, and the little apparatus in 
which the scientist 
spoonful of coal pulverized to dust ; burned 
it just as he wanted to, without any refer 
ence to an engine in the next room that was 
constantly begging for steam. 

What interested the boys most was when 


burned about a_ tea 


Smeaton told them about burning coal to 
carbonic 
the heat there was in it, and burning it to 
carbonic oxide—giving it too small a quan 
tity of air—and getting less than one-third 
as much heat. Smeaton 
about as plain, I suppose, as anyone does, 


acid, and getting pretty much all 


made this just 


and no one thought, at the time, of asking 
him any questions about it. He 
out his lecture in good shape ; didn’t throw 
in any big words, but talked right along 
in shop language, and pleased the boys 
mightily. 

No one of Smeaton’s 
more attentively to what he 
carbonic acid and carbonic oxide than my 
fireman, Jim. The fact is Jim is lazy- 
lazy on general principles—and 
of his best points. He has pride enough to 
keep the boiler room neat, and to keep steam 
right up to the regulation mark, but when 
it comes to wheeling coal from the coal 
cellar to the boiler room every feature of 
If he 
can get along with one barrow less of coal, 
it’s a big victory for him. The more you 
wheel up the more you have to shovel into 
the furnaces, Jim reasons, and there is a 
good deal of worse reasoning than that done 
in this world. 

The next day Smeaton happened to walk 
through the boiler room, and Jim sidled up 
to him, and says: ‘‘Mr. Smeaton, I want 
to ask you a question about your lecture 
last night. You spoke of the loss from 
burning coal to carbonic oxide, and I’m 
blamed if I don’t believe that’s just what I’m 
doing right along. 


rounded 


listeners listened 


said about 


that is one 





Jim’s countenance shows his disgust. 


Those furnaces are what 


you called distilleries, and they are just 
making that carbonic oxide from morning 
till night—just making it and hoisting it 
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right the top of the chimney. I’ve 
wheeled coal up that incline till, as you can 
Have 
to put down new planks or go out of the 


out 


see, the planks are nearly worn out. 
business of making carbonic oxide. 

‘“ What I want to ask you, Mr. Smeaton, 
is how ’'mto know when I’m making car- 
bonic oxide and when I’m making carbonic 
acid. You forgot to tell us that last night, 
and I should like it if I could handle things 
so as to make carbonic acid all the time, and 
wheel up one-third the coal I do now and 
wheel out one-third as many ashes. It would 
lighten up on mea good bit, and the plank 
would last longer.” 

‘* Jim,” said Smeaton, ‘‘if I could tell you 
all about what you want to know, I should 
be one of the Wise Men. When I 
down for the lecture, that question of yours 


got set 


came up before me strong. But it didn’t 
worry me any at first. I thought I could 


find out all about it in any one of a half- 
dozen books, so I made my selection from a 
Every one of these 
books dwelt strongly on the evil of burning 


list, sending for four. 
coal to carbonic oxide, but not a word as to 
how you could tell when you were doing it, 
in any sort of a furnace. After I had studied 
them carefully, I knew just the same about 
answering such a question as yours as I did 
before 1 opened them. I always thought 
something could be put in the up-take that 
would indicate on a dial the quality of the 
furnace gases. Somebody like you, Jim— 
somebody that doesn’t like to wheel coal— 
ought to figure on that.* 

‘* I’m going to tell you a story, Jim,” con 
tinued Smeaton, ‘‘and you can have it for 
what it is worth. I’m just as anxious that 
you shouldn't wheel so much coal as you are. 

‘* When I was 19 years old I found myself, 
without work and with two dollars and sixty 
cents in my pocket, in a little river town— 
didn’t know a soul there but Otman, who was 
running an engine and doing his own firing. 
I went to him for advice. He took a little 
time to think of the matter, and finally said - 
‘Imeson, up on the East Branch, will want 
a fireman in two weeks ; his fireman is going 
to leave, and I think I can get the job for 
you. 


sé 


He asked me to send him some one.’ 

I didn’t know anything about firing, 
and told Otman so, but he said if I got the 
job there would be two weeks to learn in ; 
one week I could put in with him, doing all 
the coal shoveling, and he would fix it with 
with him 
week ; then he thought I 
make it go. 


Imeson’s fireman so I could work 
the next could 

‘** T wouldn't advise you to go to Imeson’s,’ 
said Otman, ‘but there doesn’t seem to be 
anything else loose in the way of a job 
here, have 
something to pay board with. 


around and you got to earn 
Imeson will 
give you just about enough for that, and 
not much more if he can help it, and he'll 
get all the work out of you he can.’ 

‘*T went up to Imeson’s and applied for 
the job. He said he didn’t have much for 
a fireman to do, anyhow—just wheel up the 
coal for three boilers and throw in a shovel- 
ful once in awhile ; supposed I could run 
errands for the office part of the time. I 
was thinking more about the board bill than 
anything else, and I took the job at $7 a 
week, 

‘* We used lump coal—mighty big lumps, 
too—some of them as big as both your fists. 
While 1 was with Imeson’s fireman, he in 
structed me to keep the furnaces just about 
as full as I conveniently could. The only 
way you can hold steam,’ he said, and I soon 
found out he was right. He explained it 
by saying if I didn’t keep a deep fire the 
cold air would go right up between the big 
lumps of coal and make a sort of refriger- 
ating apparatus of the boiler. 

‘* After he left, I run the fires just as he 
had instructed me, and I got along first 
rate ; always had plenty of steam. 

‘*Finally they got to bringing small coal 
down the river, and Imeson bought it be- 
cause it didn’t cost so much a ton as the 


* Since the foregoing was written, I have seen 
the description in the AMERICAN MACHINIST, by 
Mr. Booth, of a device for this purpose, but I am 
certain that Smeaton knew nothing about that. or 
— for asimilar purpose, at the time of his 
ecture. 
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lump coal. I started in firing it just as I 
had fired the lump coal, but I couldn’t keep 
any before night 
looking bad for me. The 
boilers I was firing was used for a dozen 
purposes around the mill, the machinery 
being driven by a water wheel, so there 
was no engineer to help me out. Before 5 
o'clock Imeson rather more than hinted that 
if I couldn’t do better next day he shouldn’t 
have much use forme. The mill had been 
pretty nearly idle, he said, all day for lack 
of steam. No one could blame Imeson for 
the conclusion he came to. 





steam, and things were 


steam from the 


“That night I went to Otman with my 
troubles. I told him about the change in 
coal, that I was firing it just as I always had 
fired before, and that the way Ime- 
son's old fireman had taught me. 

‘“*Otman looked rather tired for a couple 
of minutes, then he asked me if I was 
blanked fool enough to suppose that I could 
run a 16-inch fire with coal that would pack 
that I couldn’t drive a chisel 
through it; run it just the same as [ could 
with coal so coarse that a monkey wrench 
could be dropped right through it. 

‘** To-morrow,’ 


was 


so closely 


Otman went on, ‘keep a 
four-inch fire, firing often and a little at a 
time, hitting a dead spot, when it appears, 
with ashovelful of coal, and you'll have all 
the steam you want. How do your fires look 
when you open the doors ?’ 

‘*T explained to him that they looked dead 
except for a little bluish flame that seemed 
to spring up all over the surface as soon as 
the air struck it; spring up with little explo- 
sions, as it were. 

*** Exactly, 
some of your coal, but you’re mainly engaged 
in distilling it into gas and sending it up the 


said Otman, ‘ you’re burning 


chimney.’ 

‘* Now, Jim,” 
doubt that considerable coal was burned to 
carbonic oxide when I was trying to run 
those fires three or four times as thick as 
they ought to have been, but it was only a 
fraction of the whole that was so burned. 
The text-books tell us that coal burned to 
carbonic oxide yields less than one-third of 
the heat it ought to yield, but the authors 
forget to tell us that in any ordinary boiler 
furnace, in ordinary operation, we couldn't 
burn more than a fraction of the coal to car- 
bonic oxide if we tried. Why, Jim, if you 
were burning all your coal to carbonic oxide 
I shouldn’t like to be in the room when you 
Various means have 
been employed for getting air to the carbonic 
oxide above and beyond the fire, for the pur- 


said Smeaton, ‘‘I have no 


opened the fire doors. 


pose of burning it and so recovering the lost 
heat, but in the majority of cases as much 
harm as good is done, as much heat is wasted 
by admitting toomuchairas issaved by burn- 
ing the carbonic oxide. 

‘*In my opinion, burning hard coal as you 
do, you want to get all the air through the 
grate, gauge the depth of fire by the quan- 
tity of coal you have to wheel up that incline 
and let the damper regulator do the rest. I 
don’t say this because I know anything in 
particular about firing a steam boiler, but 
it looks reasonable to me. You'll never get 
along by wheeling one-third the coal you do 
now, but by carefully watching the results 
of a little variation in firing you may get 
along by wheeling less than you do now. 

‘“When you come right down tofiring a 
boiler it’s a question of common sense. Some 
of this a fireman gathers up from his own 
experience, and some by reading about it and 
observing the practice of others. 

‘“What I like the N. A. 8. E. for,” said 
Smeaton, ‘‘is because it brings out the ex- 
periences of men who have been in all sorts 
of corners, and got out again. 
of the members have seen boilers that 
wouldn't steam, made to steam, and coal 
that wouldn’t burn, made to burn, and while 
they cannot be induced towrite about these 
things, they will talk about them.”’ 

A couple of weeks later Jim allowed to me 
that Smeaton’s story had been of a good deal 
more benefit to him than his lecture, but he 
doesn’t feel quite happy, because two-thirds 
of his visits to the coal pile can’t be discon- 
tinued. It’s a good thing for the company 
that he doesn’t take kindly to wheeling coal. 


A good many 








Marcu 14, 1895 


It would be better all around if more fir, 
troubled with the kind of lay 
ness that troubles Jim. 
Very truly, 
JOEL OLDON} 


men were 


a - 


A Discoverer of Genius. 


In a letter to the Springfield Republic 
we find a story that ought to be suggesti 
to mechanics who are asked to write or spx 
about machinery, or anything of which th: 
have made a study. The 
relates to fishes, but the central idea of 


special stor 
will apply as well to machinery : 

More than a quarter of a century ay 
there lived in Provincetown, on the extremit 
of Cape Cod, a fisherman, Nathaniel Atwoo 
He had only a 
but he picked up and stored away mor 
information than the average student 
in acollege course. 


common-school educatio: 
gail 
He not only was « 
expert in catching and curing fish, but h 
made himself acquainted with every speci: 
of fish known on the Atlantic coast. H 
knew all about their habits, their haunt 
their feeding grounds, when they wou! 
migrate, and when return, etc. He gaine 
all this information, not from books, bu 
from careful observation, and the annotatio: 
of facts. 

Professor Agassiz met with him, and wa 
surprised and delighted at his attainments 
He was not long in discovering that he had 
found a phenomenon, and one day said t 
him: ‘‘Mr. Atwood, I 
to the Lowell Institute and give us a coursi 
Mr. Atwood 
non-plussed and replied, ‘* No, no, professor 
I can’t do it. 
life.” 


fessor, 


want you to cony 


of lectures on fishes.” wis 
I never gave a lecture in my) 
‘* Excuse the pro 
‘I did not mean that. [I want you 
to come to Boston and tell us all you know 
** Allright,” said Mr. Atwood 
He went, and delivered such a course on thi 
fishes of the Atlantic coast, as to waken th: 
wonder and admiration of those who heard 
and at its close, not only received the appro 


me,” responded 


about fishes.”’ 


priate fee for such a course, but also a hand 
some donation from those who desired thu 
to testify their appreciation of his remark 
able genius and attainments in this dire: 
tion. 

—__-->>s-___ 


Declined With Thanks. 

In the New York 7imes we find the fol 
lowing, which is said to be an exact transl: 
tion of the letter sent by a Chinese editor to 
a would-be contributor, whose manuscript 
he found it If we had 
time we would write something Similar to 


necessary to return. 


this in such cases, but we have not time to 
write it, and if we printed it, it might b 
suspected that we did not mean it: 
‘*TIlustrious Brother of the Sun and Moon 
—Behold thy servant prostrate before thy 
feet. I kowtow to thee, and beg that of thy 
graciousness thou mayst grant that I may 
speak and live. Thy honored manuscript 
has deigned to cast the light of its august 
With raptures we 
By the bones of my an- 
cestors, never have I encountered such wit, 
such pathos, such lofty thought. With fear 
and trembling I return the writing. Were | 
to publish the treasure you sent me, thi 
Emperor would order that it should be mad 
the standard, and that none be published 
except such as equaled it. 


countenance upon us. 


have perused it. 


Knowing litera 
ture as I do, and that it would be impossibl 
in ten thousand years to equal what you 
Ten 
thousand times I crave your pardon. Be 
hold, my head is at your feet. 
you will. Your servant's servant. 
THe Eprror.” 


have done, I send your writing back. 


Do what 


<—=p>-——_—_— 
It is stated that the Harvey Steel Co., o! 
Newark, N. J., have brought suit in the 
United States Circuit Court against the 
Bethlehem Iron Co. for alleged infringe 
ment, the first named company claiming 
that the Bethlehem Co. have no right to fill 
the contract for armor plates with the Gov 
ernment of Russia, unless a license jis first 
procured from the owners of the patent. 
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Force, Energy and Power. 
By P. LOBBEN. 

\lmost everybody can plainly understand 
iat if the speed of a steam engine is 

ubled its power is also doubled, but it is 

wre difficult to see that the stored energy in 
1c fly wheel is increased four (4) times by 
joubling its number of revolutions per 
inute, or that the strain from centrifugal 

ree in the fly wheel is increased four (4) 
mes by doubling the number of revolutions 
if the wheel per minute. 

When, then, we are told that the weight of 
he wheel has nothing to do with it, but that 

is only the mass, the problem commences 
o look a little mixed up. The centrifugal 
force would be there even if there was no 
weight. Suppose the wheel was placed and 
set running in the center of the earth—No! 
Let us suppose nothing, let us simply deal 
vith things where we are, we will hope that 
t shall never be our duty to design fly 
wheels or any other mechanical contrivance 
inywhere else but on the surface of this 
earth, or at least, so near the surface that 
the difference in proportion between the 
veight of the body and the mass of the 
hody will not need to be taken into con 
sideration. 

The mass of the body is its weight divided 
by the acceleration of gravity. But let us 
this time leave the mass out of the question, 
ind only deal with the weight of the body, 
because, as already said, we will not deal 
with anything else but bodies on the sur 
face of this earth, and we all Know that we 
cannot in a machine shop get a fly wheel, or 
inything else having mass, without having 
corresponding weight 

To avoid fractions and to make it plain, 
we will reckon acceleration of gravity for 
32 feet per second (we know it would be 
more correct to use 32.2). This simply 
means that on the surface of the earth, if a 
body drops freely (in a vacuum) it will, from 
the action of gravitation, fall perpendicularly 
toward the center of the earth through a 
space of 16 feet in one second and at the end 
of one second it has a velocity of 32 feet per 
second, and if it Continues falling having no 
frictional resistance, the velocity will in- 
crease 82 feet for every second. Now we 
will consider a body weighing one pound, 
and falling freely, this pound of matter is 
acted upon by the force of gravity of one 
pound ; it will acquire a velocity of 32 
feet at the end of the first second, but if this 
pound of matter is acted upon by any con 
stant force of a magnitude of one pound, in 
one second it will also acquire a velocity of 
32 feet per second. 

Thus, we may for practical purposes, say, 
if a constant force of a magnitude of one 
pound is acting for one second upon a body 
weighing one pound, and having no fric 
tional resistance, this force will impart to 
that body a velocity of 32 feet per second ; 
but if the same force act upon another body 
weighing two pounds, it will only impart to 
it under the same conditions a velocity of 
16 feet per second, at the end of the first 
second, and it would take two seconds 
before the velocity would get up to 32 feet 
per second. 

Now we get so far that we see the effect 
of the force of gravity is only used as a 
standard by which we are able to compare 
the effects of other forces. It was certainly 
one of the greatest triumphs to human 
genius when this law of gravitation was 
discovered by Sir Isaac Newton, and it 
seems probably curious to some_ fellows, 
that, in our mechanical work, we humble 
machinists must apply this law in our cal- 
culations as a measure or standard in exactly 
the same sense as a clerk in a dry goods 
store uses his yard stick in measuring cloth. 
Let us remember that, and work out a 
practical problem. Suppose a body weigh- 
ing 16,000 pounds be set in motion by a 
constant acting force of 240 pounds, and 
suppose, for simplicity, that this force has 
no frictional resistance to overcome, as the 
friction might be overcome by any other 
force independent from this force of 240 
pounds, How many seconds will it take for 
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that body to acquire a velocity of 50 feet 
per second ? 

The constant force of one pound acting on 
one pound of matter produces a_ velocity of 
82 feet in one second, therefore a constant 
force of 240 pounds must produce a velocity 
of 240 times 32, or 7,680 feet per second, at 
the end of first second, but in our example 
we have not to move only one pound but 
16,000 pounds, consequently the velocity 
will not be 7,680 feet, but 7,680 divided by 
16,000, which equals 42 foot per second at 
the end of the first second. This we may 
call the acceleration per second that is pro 
duced when a force of 240 pounds is acting 
upon a body weighing 16,000 pounds, or, in 
other words, }2 foot is the increment the 
body will gain in speed per second so long 
as this force is acting, and the time required 
before the body will reach a speed of 50 feet 
per second must be 50 divided by $2, which 
is 104} seconds. Thus we see when this 
force of 240 pounds has been acting con- 
stantly upon this body weighing 16,000, 
in 104) seconds the body has acquired a 
velocity of 50 feet per second. 

The average velocity during this 104} 
seconds must evidently be half of the final 
velocity, or 25 feet per second. Thus, the 
distance that this body must move before it 
gets up to the speed of 50 feet per second 
must be 25 times 104} = 2,604} feet. How 
many foot-pounds of stored-up energy is in 
this body? It must be just as much as 
was put into it, or 240 pounds of force 
acting through a space of 2,604! feet = 240 
X 2,604) = 625,000 foot-pounds. 

Let us now consider the same force of 240 
pounds acting under the same conditions, 
on the same body weighing 16,000 pounds, 
but only long enough to produce a velocity 
of 25 feet per second, or just one-half of the 
former velocity. 

The body will now have, as before, at the 
end of the first second, a velocity of $2 foot, 
therefore it must take 25 divided by 42 
52,4, seconds before the body acquires a 
velocity of 25 feet per second, the average 
velocity must be half of the final velocity, or 
124 fect per second ; the distance this body 
must move before it acquires the speed of 
25 feet per second must be 52, & 124 = 
651,', feet. The stored-up energy must be 
240 X 651s, = 156,250 foot-pounds. Thus 
we see at half the velocity the same body 
has only one-quarter as much stored-up 
energy. 

The stored-up or kinetic energy in a mov 
ing body is also computed in another way, 
Figure first the 
hight from which a body must fall—near 


by the law of gravitation. 


the surface of the earth—to acquire the 
same final velocity as the velocity of the 
moving body; multiply this hight by the 
weight of the moving body, and the product 
is the answer. Let us take the same ex 
ample as before, and figure this way: A 
moving body weighing 16,000 pounds has a 
velocity of 50 feet per second. What is the 
stored-up energy”? 

From our fundamental rule from Newton’s 
law, we know that if a body starts from 
rest and drops freely through a space of 16 
feet it will acquire a final velocity of 382 
feet per second. From what hight must it 
then drop to get a final velocity of 50 feet 
per second? Let us now remember the 
velocity does not increase directly as the 
hight, but only as the square root of the 
hight, or, in other words, in order to double 
the velocity we must let the body drop 
through four times the space in perpendicu 
lar hight. Therefore, the square of the 
velocity is in proportion to the hight of the 
fall. Thus we may figure the problem this 
way: Velocity of 82 feet per second corre- 
sponds to a hight of 16 feet of space, and a 
velocity of one foot a second must corre- 
spond to a drop through 16 = of a 

32 x 82 64 
foot of space, and the hight corresponding 
to 50 feet of velocity will be ,y X 50 x 50 
= 39,), feet. From this we find the kinetic 
energy in this moving body must be 39, x 
16,000 = 625,000 foot-pounds, exactly the 
same as we found by figuring the other way. 
Thus we see if all the stored-up energy in 
this body weighing 16,000 pounds, and 
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moving at a rate of 50 feet per second, could 
be turned into useful effect when the body 
is brought to rest, it would be able to lift 
16,000 pounds 39,4, feet high, or it would be 
able to lift 39, pounds 16,000 feet high, or 
any other combination of hight of lift and 
pounds of weight, which multiplied to 
gether would give 625,000 foot-pounds 
The formula usually found in text-books is 
tz. Y= & 


E = kinetic energy. 


V = velocity of moving body in feet per 
second. 
M = mass of the body = weight divided 


by acceleration due to gravity. 

We will now figure this problem this way, 
and using 82 feet for acceleration of gravity 
we find the mass of 16,000 = 500. 

E=3Mv?. 

E= 4% XK 500 x 50 x 50. 
EH = 625,000 foot-pounds. 
Exactly the same as before, only a great 
deal less figuring. Now, someone may ask, 
Never 
mind horse-power in connection with prob 
lems like this; that is entirely different. 
33,000 foot-pounds of work performed in 


How many horse-power is this? 


one minute is a horse-power. Thus we see, 
if this stored up energy of 625,000 foot 
pounds is used up in one minute it will do 
625,000 
33,000 
power, but if instead of being consumed in 


work at a rate of 183) horse 


one minute, it should be consumed in two 
minutes, it will then do work at a rate of 
9?) horse-power. Thus we see any amount 
of energy may be consumed at any rate of 
horse-power, according to the length of time 
used in performing the work. Let us re 
turn to our formula for calculating the 
kinetic energy stored up in a moving body. 

4 M. V* =energy. M 
divided by acceleration of gravity; we may 


Ww eight of be nly 


instead of 4 M write 4 W and let W de 
g 

note weight of body, and g denote accelera 

tion of gravity, and this may be transposed 

to 


‘ W 
Energy y* 
29 
. y* a5 
Energy = W. 
29 
But >— is, as we have already seen, the 
~@9 


formula by which we find the hight from 
which a body must be falling, in a free fall, 
in order to acquire the final velocity equal 
to V. When we were calculating the hight 
corresponding to the velocity of 50 feet, we 
said 50 x 50, and divided by 64. 

Finally, we see the whole thing is exactly 
the same, whichever formula is used in the 


calculation, or, if no formula is used for 


that matter, the stored-up or kinetic energy 
in a moving body is the same amount of 
energy as is required to give the body the 
velocity with which it moves, if there were 
no other resistance to overcome in starting 
the body but its inertia. The kinetic energy 
is always equal to the hight in a free fall 
corresponding to the velocity of the body 
multiplied by the weight of the body, and 
it increases directly as the square of the 
velocity, and as the weight of the body. 
Fitchburg, Mass. 
—_- 


Boiler Heating Surface. 


By CONRAD SKARSTEDT., 
I would like to pass a few remarks on the 
There 
seems to be a great diversity among engi 


subject of boiler-heating surface. 


neers generally and boilermakers especially 
as to which is the proper surface to be con 
sidered as heating surface, the one on the 
fire side or the one on the water side, some pre- 
ferring the fire side, some the water side, and 
some partly the fire side and partly the 
water side. 

As there is no established rule for the rat- 
ing of the heating surface (H. $8.) it would be 
well to look a little into the subject, as a 
boiler with a large number of tubes will have 
considerable difference in its H. 8S. by being 
figured by one way or the other. 

Suppose we have aniron plate 15 feet 10), 
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inches wide and 4-inch thick, and expose one 
of its flat surfaces to the heat and the other 
one to water, we will have exactly the same 
amount of H. S. whether we use the one or 
the other, or 15.84 square feet perevery foot 
length of plate If we roll the plate toa 
cylinder we get 5 feet 0 inch inside diameter 
and 5 feet 1 inch outside diameter In 
using this for a boiler shell with, say, half of 
its circumferential length exposed to the 
Hos circumference of 60 
2x 12 
7.85 square feet of H. S. by using the 


fire, we get for 


circumference of 61 
2°x 12 
square feet by using the fire side. This, for 
every foot length of the plate, would be, if the 
plate is 10 feet long, 78.5 in the one case and 


water side, ane - 7.98 


nearly 80 square feet inthe other. Suppose the 
boiler had 80 8-inch tubes, the H. S. on the 
12 x 80 _ 


12 


: 9 . 
water side would be 62.8 square 


8.74 & 80 


» 
~ 


feet, and on the tire side it would be 


58.3 square feet, all per foot of length, 
9.42 and 8.74 being the outside and inside 
circumference of a 38-inch tube. 

If the heating part of the tubes is 10 feet 
long we get the values of 628 and 583 
square feet of H. S. for the same tubes 

A boiler of this diameter is often 16 feet 
long, and the H.S. in shell and tubes would 
consequently be given in round numbers as 
(7.85 -+- 62.8) X 16 = 1,130.4 and (7.98 + 
58.3) & 16 
boiler 


1,060.5 square feet for the same 


giving a difference of about 70 


square feet. It ought, therefore, always be 
stated which surface is used as H.S. It 
does not, however, alter the value of the to 
tal Hl. S. whichever surface is used, as the 
same amount of water will be evaporated, 
but in the one case each unit of H. 8. is 
more effective than in the other case. This 
is quite natural. In the given example a 
certain amount of heat is given off from the 
fire to 1,060.5 square feet of surface. The 
heat penetrates the iron, and the same heat 
minus What is converted into work in work 
ing itself, so to speak, through the plate is 
delivered to the water from a larger surface, 
or 1,180.4 square feet. Thus it does not mat 
ter much which surface is used, provided itis 
stated which surface is meant. But it is 
wrong to use both surfaces for the same 
boiler as some do, using the fire surface on 
the shell and water surface on the tubes in a 
fire-tube boiler, as the result will be some 
what misleading. 

Those who use the water surface argue 
that this is the proper surface to use, as it is 
the surface from whichthe water is heated, 
and the advocates for the fire surface claim 
that this is the proper surface, because it is 


‘the surface which is heated from the fire. 


The cause of these remarks is a lecture on 
boilers, delivered before an engineering so- 
ciety, in which the author first says that the 
smaller surface is the right one to use in 
figuring the H. §S., because in a fire-tube 
boiler ** the fire has access only to the small 
inside area, or in a water-tube boiler, while 
the fire has access to the larger outside area, 
the smaller inside area only is effective in 
giving up the heat to the water.” This 
theory I consider to be wrong according to 
previous argument. He says further in the 
sume lecture ‘‘if we straightened out this 
portion of the boiler” (5 feet diameter, 16 feet 
long) *‘ we should have a rectangular sheet 
16 feet long and of a width of half the cir- 
5 & 3.1416 


» 
~ 


cumference of the boiler or 


7.854 feet. Multiplying the width by the 
length we have 125.664 square feet in the 
shell.” Theoretically this is not correct. 
The diameter of a boiler means the inside 
diameter of the largest sheet, and the lengthis 
measured from outside to outside of the heads, 
and never measures the givenlength by about 
one inch, so that the tubes can be beaded 
or expanded over the heads. He means, of 
course, if we straightened out the znside 
surface of the sheet, because if we straighten 
out the sheet we would not get aX —— 


(5 + thickness of the sheet) x 8.1416 


» 


but 
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Again, we should not multiply by 16, but 
by the length of the boiler, which probably 
is 15 feet 11 inches, minus twice the thick 
ness of the heads. The same in regard to 
the lengths of the tubes. I know that this 


is not always done in practice; it is, there 
fore, unnecessary to use 3.1416 for 7, 3.14 is 
plenty, as the computed H. 8. always will 
be larger than the real. If the circumfer 
ence is taken from a table one decimal is 
sufficient 

As a rule, boilermakers use in computing 
the heating surface two-thirds of the shell 
This will, of course, always give a H. 8. too 
large, as the brickwork is never closed in 


8 ought to be 
boiler of this 


In that case r = 
enough. The shell of a 

length is seldom made of one sheet; it is 
made of twoorthree. It is, therefore, diffi 
cult to figure the H. 8. theoretically correct, 


so high up. 


but in showing how it is done a method 
which will give results theoretically correct 
should be given. 


The object of this article has not been so 


much to criticise the above-mentioned lect 
ure, as to show the need of some standard 
rule from which to compute the heating 


surface of a boiler in practice. 
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Literary Notes. 


ELECTRICAL BOATS AND NAVIGATION. By 
Thomas Commerford Martin, Past President 
American Institute Electrical Engineers, Editor 


The Electrical Engineer; and Joseph Sachs, Mem- 
ber N. Y. Electrical Society and Associate Mem- 
ber A. I. E. E. 


This book will undoubtedly be appre- 
ciated by all who are interested in the art 
of utilizing electric power for the purpose 
of boat propulsion, and it may surprise those 
who have not paid much attention to this 
subject to find what rapid progress has been 
made in the industry of equipping and 
operating electrical boats, and the practical 
success which has been attained in many 
instances. The book is not only an illus 
trated history of the art and its evolutions, 
but it also embodies a large quantity of data 
on the subject not brought together before. 
It treats on electric launch work, submarine 
electrie torpedo boats, canal boat propulsion, 
methods of applying electricity to canal 
boat propulsion, resistance of canal boats, 
comparison of cost, propeller vs. hauler, 
some general considerations in electric launch 
requirements, estimated cost of operation, 
ete. On page 184 the following statement is 
made: ‘‘We may. assume that the losses 
from the engine to the screw amount to 25 
per cent. of the total indicated power.” In 





our opinion this estimate is too high, but it 
need not lead anyone astray 
All the subjects are treated in an interest 
ing and instructive manner, and the numer 
illustrations serve to make the text 
The book well deserves a place in - 
It is published by C. 


ous 
clear. 
engineer’s library. 





Shelley, 66 Park place, New York. Price 
$2.50 
>_> 
The communication of R. D. 8S. may re 


ceive attention if he will send his full name 
and address. Every communication of what 
ever kind to a newspaper must be accom 
panied by the full name and address of the 
writer. And it should not be on a separate 
sheet, but on the same sheet, and a line 
drawn around it, or that part of it not to be 
published, will protect it from publication. 




















The Shenango Valley Steel Mill at New Castle, 
Pa., willsoon be considerably enlarged. 

A. H. & C. B. Alling intend erecting an addition 
to their present factory building at Derby, Conn. 

The Great Western Railroad is about to replace 
all its wooden bridges with steel and iron bridges. 

The Sheridan (Ind.) Brick Works, which was en- 
tirely destroyed by fire, has decided to rebuild its 
factory. 

The planing-mill of P. H. Potter, at Springfield, 
Mass., recently destroyed by fire, will be imme- 
diately rebuilt. 

The Standard Wheel Works, Indianapolis, is 
working full force, full time, turning out 350 to 375 
sets of wheels a day. 

The Norton Tin-plate and Can Company, of 
Baltimore, Md., will erect a mill 275 feet long and 
a factory 260 feet in length. 

The management of the Peck, Stow & Wilcox 
Company is considering the advisability of welding 
carpenters’ squares by electricity. 

Itis expected that E. C. Jones, representing the 
American Structural Steel Co., will erect a large 
steel plant at Parkersburg, W. Va. 

The Scottdale (Pa.) Iron and Steel Company is 
putting up another cold rolling-mill, which is ex- 
pected to be in operation in a month. 

It is stated that a stock company is about to be 
organized at Amory, Miss., to manufacture a pat- 
ent engine. J. R. Pearce is interested. 





REDUCING VALVES 


For reducing and maintaining an even steam, air or water 


pressure. 


These valves have been on the market for years, and 


are used by all the best and largest steam plants of the world. 
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Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 
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The shop of the Union Foundry and Machine 
Company, of Catasauqua, Pa.,which was destroyed 
by fire a few days ago, will be rebuilt shortly. 


The Milan, Birmingham & Elyria Electric Railway 
Company has been incorporated. It will construct 
an electric railway from Milan to Elyria, Ohio 


A movement is on foot to build an electric rail 
way Valparaiso, Ind.. with Chicago, 
Ill. Several Chicago capitalists are interested 


connecting 


It is said that the Maine Central Railroad will 
build a branch road from Tomah Junction to 
Princeton to connect with the new Calais road. 


The Pierce Crouch Engine Co., of New Brighton, 


Pa., will erect a foundry in the spring for the 
manufacture of a new style cylinder for the en 
gines, 


The Bath (Me.) Iron Works expect to receive the 
contract to build another big passenger steamer 
of about 350 feet in length, and are making prepa- 
rations. 


The Chilian Government has appointed a com 
mission to purchase machinery and tools to be 
employed in the construction of a dry dock in 
Talcahuana. 


A new tin-plate plant is promised at Kittanning, 
Pa., by Harvey Henderson, who represents parties 
which will erect same. About 312 acres of land have 
been secured. 


Messrs. J. T. Slocomb & Co., Providence, R. I.. 
have brought out a six inch micrometer caliper of 
the same pattern as was illustrated in our issue of 
November 15, 1894. 


The Shale Brick Works proposes at an early date 
to level the Captain Martin land in West Catskill, 
N. Y., thereby making it in its entirety fit for man- 
ufacturing purposes. 


A director of the company which proposes to 
build the Indianapolis, Logansport & Chicago road 
is authority forthe statement that the enterprise 
has not been abandoned, 


Contract for the iron roof for the new machine 
shop for the Hudson River Water Power and Paper 
Co,, at Mechanicsville, N. Y., has been placed with 
the Berlin Iron Bridge Co., of East Berlin, Conn. 


The Lowell City and Suburban Street Railway 
Company has secured control of the Nashua Street 








Railway, 
equip it, 


of Nashua, N. H., and will electrical! 
and will discontinue bob-tail horse cars 

The Skinner Chuck Co., 
opened a store at 


New Britain, Conn., bave 
94 Reade street, New York City 
in connection with the Standard Tool Co., to be 
charge of Mr. Fred. A. Bagg. An assortment of 
chucks will be carried at this store 

The Wrightsville Hardware Company have pu: 
chased the business of the Shepard Hardware Con 
pany, of Buffalo, N. Y. The Wrightsville Company 
at present employ 100 hands, and will enlarge thei: 
plant this spring, and will then employ 150 hands 


The New York Central has, it is said, about 
closed a contract with the Michigan-Peninsula: 


Car Company, of Detroit, 
replace cars destroyed 
amount will, it 
pany. 


John A. Allen has leased the two upper stories 
of the Rumeley building, Indianapolis, and wil! 
commence the manufacture of bicycles, giving em 
ployment to 75 or 100 persons. He will also con 
to manufacture the sensitive governor for 
steam apparatus, 


to build 1,500 box cars t< 
Another order of a simila: 


is said, be given to a Buffalo com 


tinue 


Since the Steinway railroad corporation assumed 
control of the old Gleason road from Long Island 
City, N. Y., to Middle Village, there has been a 
marked improvement on the road. It is the inten 
tion of the company to thoroughly rebuild the 
track for the entire distance as soon as the weath 
er permits. 

The work of relaying new rails, placing new 
ties and changing the power to electricity on the 
Herkimer, Mohawk & Frankfort (N. Y.) Electric 
Railway will begin as soon as the condition of the 
grounds will permit. It is also said that the above 
corporation will build an electric road from Frank 
fort to Utica, N. Y. 


The Penberthy Injector Co., of Detroit, Mich., 
report that their new line of water gauges, oil 
cups, etc.,is meeting with so great a success that 
they are several weeks behind their 
have been compelled their force by 
putting on ten additional men since the Ist of 
January, and expect to make another increase in 
working force of about the same number ina few 
weeks. 


orders and 
to increase 


The Poughkeepsie Electric Light and Power Co.., 
of Poughkeepsie, N. Y., have placed the contract 
for their new plant with the Berlin Iron Bridge 
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SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. CO., 


GREENFIELD, MASS., U.S. A. 
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SOLE REPRESENTATIVES IN THE UNITED STATES. 
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BOSTON: 11 & I3 Oliver St., 


NEW YORK: 143 Liberty St. 





DO YOU USE FORCES? 


BUY THE STURTEVANT FORGE, 


Send for Catalogue No. 77—50 Pages. 
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BORING AND TURNING MILLS 
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for immediate shipment. 
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New York Office, 86 LIBERTY STREET. 








9 to 24 in Swing, 


Modern Design. 
Valuable Features, 
CATALOGUE FREE. 


free. 





Here’s a Lathe 


We’re Proud Of 


And what’s better, our customers are always 
highly pleased with our tools; the workmanship, 

material and finishare of the highest order, whi e 
our designs are the latest and most approved. We 
- one quecsee specially low prices just now. 
catalogue wil 


Our 
tell you all about our tools—sent 


SEBASTIAN LATHE Co., 
117-119 CULVERT ST., CINCINNATI, OHIO. 
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Samples and Descriptive Price List Free by Mail. 





We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States, 





H.W. JOHNS MANUFACTURING CO., 


87 Maiden Lane, NEW YORK, 
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Co., of East Berlin, Conn. The engine and dynamo 
room will be 61 feet wide and 172 feet long, and the 
boiler room 177 feet wide and 60 feet long. The 
whole will be covered with the Berlin Iron Bridge 


Co.'s patent anti-condensation corrugated iron 
roofing. 

A gigantic street railway deal is said to be under 
way, by the consummation of which the Broadway 
Cable Co., of New York, the Consolidated Traction 
Co., of New Jersey, and the Philadelphia Traction 
Co., are to be united. This deal would result in the 
formation of one of the biggest corporations in the 
Eastern States, as the amount of stock represented 
in the three companies aggregates something like 
$200,000,000. 


The Sterling Steel Company, of Pittsburgh, will 
soor erect an addition to its plant at Demmler, 
constructed of iron and steel, and to be used asa 
rolling-mill. The contract for the erection of this 
plant has been let to the Shiffler Bridge Company. 
The Frank-Kneeland Machine Company will put in 
an 8 and 12-inch mill, the Westinghouse Machine 
Company a 200 horse-power engine, the Fischer 
Foundry and Machine Company a 200 horse-power 
engine, and R. Munroe & Sona steam boiler plant 
of 500 horse-power capacity. 





As illustrating one of the tendencies in modern 
machine shop practice, we may mention the 
case of the Addyston Pipe and Steel Co., whose 
works are near Cincinnati, and who took a lot of 
old twist drills, the flats of which bad been twisted 
off the shanks, and milled them with grooves, 
adapting them to the chucks made by M. L. An- 
drew & Co., Cincinnati The result was a saving 
of $32.40 on the lot, as compared with what it 
would have cost to have purchased new drills, and 
the old ones, thus arranged, are declared to be as 
good as new ones 


The Goulds Mfg. Co., of Seneca Falls, was the 
successful bidder for triplex power pumps, boilers 
and engine for the new waterworks at Canandai- 
gua, N. Y. This is to be an electrically operated 
pumping station, the plant consisting of power sta- 
tion in Canandaigua and a pumping station 3% 
miles distant, on the shores of Lake Canandaigua. 
The triplex power pumps for this plant have 12- 
inch cylinders, 12-inch stroke, and are capable of de- 
livering 1,000,000 gallons per day each. They will 
be operated by electric motors, the current being 
supplied from the power station. This, it is said, 
when completed, will be the largest electric water- 
works in the country 


Machinists’ Supplies and Iron. 


11.25 to $11.50 for No. 1; $10.25 to $11 for No. 2; 
10to $10.50 for No. 3; $10.50 to $10.75 for No. 1 
soft; $10.25 to $10.75 for No. 2soft; and Foundry 
No. 4, $9.50 to $10. 


mand for jobbing quantities. We quote L. X., 
7c. to 7.20e.; and U.S. French Star, 734c. 

Lard Oil—Prime City we quote at 52c. to 53c. 
Copper—The market is unsettled and weak; buy 
ers’ ideas are below the sellers views and prices 
have dropped. Lake Copper is held at 9c. to 
954c., and 9.40c. has been accepted for future deliv 
eries. Casting Copper is held at 9c. to 94¢e. 
Lead—The market is quiet and practically with- 
out any change; for New York delivery 3 07‘ec. to 
3.10c. is quoted. 

Spelter—The market is dull, but the tone of the 
market is more hopeful. For New York delivery 
3.20c. is quoted. 

Tin—The market is stronger than it has been, and 
more active in the jobbing line. For spot 15.15c. 
net cash is quoted, and 13c. to 13.05¢c for future de 
liveries. 





Antimony—The market is quiet, with a fair de- | exp.; good recom. if required 
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Technical graduate wants position as draftsman 
Address Box 118, care AMERICAN MACHINIST 

Position wanted by a foundry foreman of 10 yrs. 
Mac, Am. Macu 
Draftsman, 5 yrs. practical exp., tech education, 


Stgc. to 834c.; Cookson’s, 8.40c. to Sigc.: Hallett's, | shop exp., desires change. Box 123, AM. MACHINIST 


Wanted—Agents traveling and local to sell steam 
spec’s; good commission. Mfr.,i115 State St,Erie,Pa. 

Draftsman wants position; 4 years’ exp. on gen 
eral mach’y; first-class penman. Box 134, Am.Macu 

Active man with capital would join prac. machin- 
ist having growing business; refs. W., Am. Macu. 

Wanted by a young man under 30 years of age 
position as foreman of boiler shop; best of refer 
ences, Address John McCathron, Oswego, N. Y. 

Wanted—Position by young draftsman; 3 years’ 
sbop and 2 years’ drawing-room experience ; tech 
nical education. Box 121, AMERICAN MACHINIST. 

A young man who has a good business and me- 
chanical training desires a position in an office or 
factory. Address Box 129, AMERICAN MACHINIST 


(Continued on Page 214.) 
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Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L, WILCOX, Treasurer. 


Engineers, Architects and 
Builders of 
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Ship Shed designed and built by us for the Newport News Ship Building and Dry Dock Co., at 
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for taking in the raw material and bringing out the finished product. 
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BURR K. FIELD, Vice-President. 
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* WAN TED* 


** Situation and Help" Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not meow than Saturday morning for 
the ensuing week's is Answers addressed lo our 
care will be forwarde a 


Draftsman—Must be energetic and pract 
who had experience 
preferred. Box 131, 

Mechanical engineer and draftsman, 
ate,exp'd in desiguing pumping and hydraulic ma- 
chinery, is open for engagem’t. Box 132, Am. Macu 

Wanted—situation by a first-class vise and floor 
hand: has had eight years experience on outside 
repairs; ref. if desired. Repair, AM. MACHINIST. 

Draftsman (26), tech education, 11 years machine 
shop and drawing office expe hey nce, desires posi 
tion: engines or pumps box 15 AM, MACHINIST 

A first-class man wants peer as foreman (or to 
lay out) in either boiler or gas molder works; Al 
refs (.0 years’ experience) Address Box 124, 
AMERICAN MACHINIST. 

A good machine shop, with new tools and young 
management, situated near Cincinnati, Ohio, wants 
to correspond with parties wanting machinery 
built. Middletown Machine Co., Middletown, Ohio 

Mechanical and electrical engineer, and designer 
of electric and steam power plants, complete ; gen 
eral machinery and buildings ; 12 years’ experience, 
wants position. Box 127, AMERICAN MACHINIST 

Foundry foreman wants to make a change 
10 years’ experience as foreman 
work, can furnish reference, age 
dress Box 109, AMERICAN MACHINIST 


ical; one 
in working light sheet metals 
AMERICAN MACHINIST 


tech. gradu 


with 
of all classes of 
35 years. Ad 


Experienced brass foundry foreman, desirous of 
making a change. would like to correspond with 
parties requiring the services of a competent man. 
Address Z., Z., Z., care of AMERICAN MACHINIST. 


Wanted—Two or three draftsmen; experienced 
in machine tools and general heavy machinery; 
give age, salary required and references. Address 
Farrel Foundry and Machine Co., Ansonia, Conn. 


Wanted--Foreman to take charge of a floor of 
from 50 to 75 men on machine tools and special ma- 
chinery. Must have had experience, and be capa- 
ble of turning out good work at minimum cost, and 
lots of it. Address Competition, Am. MACHINIST. 


Desires a change—A first-class all-round machin 
ist accustomed to tool work, general johbing and 
mill repairs; capable of taking charge; American; 
strictly temperate; age 32; 14 years experience. 
Address Box 130, AMERICAN MACHINIST 


Inventors or manufacturers of typewriters, regis- 
ters, etc., desiring the services as sup’t of a practi 
eal toolmaker & draftsman exp’d in designing for 
econ’! manufacture, to design & sup’d the making 
of special tools & fixtures. Sup’t, care Am. Maca. 








s MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head ai 
85 cents per line, each insertion. Copy should be sent i 
reach us not later than Saturday morning for the ensu 
ing week's issue, Answers addressed to our care wil 
be forwarded, 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
F. A. Welles, Milwaukee, Wis. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine mach’y to order; models and ceo. 
trical work specialty. E. O. Chase, Newark, N. J 


Wanted—A purchaser for a good key-seater, by 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich. 
Partner with about $2,000; well established ma 
chine shop; Central New York. B., AM. MACHINIST. 


Calipers & Gauges. 











Established in 1874. 


CLEVELAND TWIST DRILL CO. 2% ove» victors st, tonton, eno 


GOR, LAKE & KIRTLAND STS., CLEVELAND, O. 


100 & 102 Reade Street, New York. 


5 Neue Promenade, Berlin, C., Germany. 





NEW AND SECOND-HAND. 








ENGINE LATHES. PLANERS. 
12in,. x 4 ft. Manhattan Co 36 in. x 30 in, x 8 ft. Hollings 
14 in. x 6 ft. Lodge & Davis head. 
16in. x & ft. Lodge & Davis 40 in. x 36in. x 10 ft. Steptoe & 
16 in. x 8 ft. Blaisdell MeF. 
™ 7 e & Bodle 
alin. xii ft to cae DRILL PRESSES, 
22in. x 8 ft. Dietz & Gang 20 in. Lever Drill. 
24in. x 12 ft. special heavy pat- 24in., 2in., 32 in. and 40in. B 
tern. G. P. |} 
24 in. x 38 ft. Shafting Lathe. 52in., 80in. Combination Radial. 


120 in. Radial. 
|} Henley Swing Drill. 
MISCELLANEOUS, 
1 5in. Cold Saw Cutting-off Ma- 
chine with Saw Sharpener 
Gear Cutter 40 in. 


27 in, x 22 ft. Morris. 

28 in. x 1744 New Haven. 

32 in. x 12 ft. Special Pattern. 
36 in, x 10 ft. Taylor. 


TURRET LATHES. 


12 in. x 15 in. Lever or Pilot 
Wheel Movement to Turret 24in. Pulley Lathe, second-hand, 

115 in. B. G. Brass Working 30 in. Turret Lathe, 6 in. hole 
Monitor (24 hand), | through Spindle 

21 in. Friction Head | 2No.1Garvin Tapping Machines 

22 in., 30 in., 38 in, and 48 in. | 1 No.2 Garvin Tapping Machine. 
Turret Chucking. | 1 Open Die Header. 


PLANERS 1 Garvin Screw Slotter. 


New Improved Engine, 
24in, x 24in. x 8 ft. Lodge & D. and Pulley Lathes, 


30 in. x 30 in, x 7 ft, New Haven. Working Machinery, 


THE LODGE & SHIPLEY MACHINE TOOL CO. 


CINCINNATI, OHIO, U. S. A. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


Turret 
Brass 











15in. x6 ft. Engine Lathe. Steam Hammer, F.& M.,1,000 Ibs, 
— Se = - 19-36 and 50 in. Drills, 

22 “13 Portable Drill. 

34 6 6(** 12 24in.x 5 ft. Planer. 

29 =‘ 13% 36 in. x 14 ft, Planer 

26 ‘ 20 86in. x 12 ft. Planer, 2 Heads 
29 “12 Bement Slotter 19 in. Stroke 
— a | 2in, Bolt Cutter, 

Be } 12in, Shaper Traverse Head 
5! | Gear Cutter, 54 in. 

72 |} Milling Machine 


10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes 
Boiler Rolls, Punch and Shear, ete. 


, Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


, Blower, 





SEGOND-HAND MACHINE TOOLS. 


ENGINE LATHES, HAND LATHES. 


16 in. x 6 ft. Parker, Taper 4 10in. x 41 in. Garvin 
Sin. x 6h. Blaiede u ‘e 2 12in. x 4 ft. Stewart Pattern. 
“on “ 2 An ji 1 l2in. x 5 ft. Pratt & Whitney. 
rns Ot, Sees 1 12in. x 5 ft. Back Geared. 
kin. x 61t New Haven 1 Win. x & ft. 
Ikin x & ft Blaisdell ath 
18 in. x 10 ft. Blaisdell. Ti . ‘ 
os 8. See | MISCELLANEOUS 
26in.x 9ft, Lathe & Morse. TOOLS. 
3 oe Garvin Profiler, one spindle, 
37 in, x 14 ft. maker unknown, No. 2 National Bolt Cutter 
0.2 ond o 
PLANERS, @ in. Lincoln Gear Cutter, 


Gin. x 16in, x 4 ft. lendey 26 in. Pulley Lathe. 


22in. x 22in. x4 ft. LL. W. Pond 50 in. Pulley Lathe 
22 in. x 22 in. x 6 ft. Pond Ma 5 in. Cutting-off Machine 
chine Tool Co No. 2 Springfield Tool Grinder, 
24 in. x 24in,. x 5 ft. Putnam No. 1 Garvin Screw Machine. 
No. 2 oe a ‘ 
SHAPERS. No. 3 


10 in. Pratt & Whitney. 21 in. Squaring Shear 


12 in. Juengst, Crank 14 ft. Power Draw Bench 
Win. Wood and Light Trayerse | 250 lb. Gould & E. Drop Press 
Head . 100 Ib. Stiles Power Drop Press. 


Sin. Putnam, Traverse Head, 
Bin. Smith & Silk, Crark. 

20 in. Gould & Eberhardt. No.2 
24in Hendey, Friction Several Woodworking 


3 75 1b. Drop Presses, 
31 Eaton Double-acting Press 
Garvin Wire Spring Coiler. 
Machines, 





of other machines, Writ 


ription and prices. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., New YORK. 
Also, 61 North 7th St., Philadelphia, Pa. 


Also, a large number 
list, detailed des« 


for complete 





SECOND-HAND MACHINERY FOR SALE. 


Lathe, Shaper, Drill Press, Pipe Cutting 
Machines, Emery Wheel, etc. 


Also a full assortment of Machine Tools will be 
sold cheap. Apply to 


LEWIS N. LUKENS, 


22 COLD ST., NEW YORK. 





<3, BLAKE & JOHNSON, Waterbury, Conn. 


se 
ati Py, SANIT 
O) Se 


BUILDERS OF 


PUN, HOOK AND YE MACHINERY, 


AND LABOR- Reset MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods, 


Send Samples that we may 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 


Wanted—Mach’y to build, hardened or case-hard- 
ened work. Passaic Falls Mach. Co., Paterson, N. J. 


Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich. 


Wanted—Complete Vol. 1 (1878) AMERICAN Ma- 
CHINIST; also lcopyeach Jan. 1&8, 1881; must be 
in good condition state price. G. L. Am. MAcH. 








Wanted—A good second-hand lathe about 30’; 
not less than 12 feet between centers. Address 
The Lehr Agricultural Co., Fremont, Ohio. 


For sale—Otto gas engine; 
class condition; cheap. C. 
Broadway, New York City. 


4 horse-power; first 
Wagenfohr, 44 West 


1 new or good second-hand 15 to 25 horse-power 
upright boiler; also one 12 to 14 horse-power up 
right engine. Address full particulars and prices, 
Machinists,care of The ChenangoTel., Norwich, N.Y 








E. W. BLISS CO. 


1 ADAMS 8T., BROOKLYN, W. Y. 
Chicago Office, 100 W. Washington Street. 


SHEARS, DIES 


Pp 
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ano SPECIAL MACHINERY. 
The STILES & PARKER PRESS CO. 








COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and tub- 
ing. If inter- 
ested address 
the manufact- 
urers, 


EXCELSIOR 
NEEDLE 60. 


Torrington, 
Conn. 


7 oe 
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No. 80 Nassau Street, - - 


AMERICAN GAS FURNACE 6O., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical grneegtien and systematic application 
o 


CATALOGUES ON APPLICATION. 


NEW YORK. 


Enoiisn AGENCY 


Chas. Churchill & Co., a. 21 cress Street, Finsbury, 


London, E. C., England. 





MANUFACTURERS 
| You Want Power. snat ro fen 


For rent 
7,000 sq. feet of floor space—will split up to sui 
eae Building new—8 stories—factory construc- 
tion—exterior windows to each floor—Gas, Electric 
light and power—elevators—rent and insurance low. 

Address, J.J. VANDERGRIFT, 
Imperial Power Bld’g, Pittsburgh, Pa. 


SECOND-HAND TOOLS IN STOGK, 


MODERN STYLE, LOW PRICES. 
ENGINE LATHES. | PLANERS. 





ll in. x 5 ft. Sebastian. 19 in, x 3 ft. Wheeler 
13 ‘“* x 6 Blaisdell 20 x 6“ Pratt & Whitney. 
14 x 6 * Reed with ck. 2a °° x 4 t ond, 
4 x 6°‘ Hendey Taper 24° x 4 Blaisdell. 
l4 x 6° Flather. 24“ x 5 ** New Haven. 
166° x 6° Blaisdell. 24 °° x 6°* Powell. 
16 x 6 ‘* Prentice Bros. 24° x 6‘ Wood & Light. 
16 x 6\4"* Hendey 30 ‘* x 8** Whitcomb, 
17 x 10 ** Lathe & Morse 30“ x 10‘* Bancroft. 
18 x 8“ Star. 36 ** x10 °** Lathe & Morse. 
18 x &** McMahon 48 ** x12 Fitchburg. 2 H'ds. 
20 x 8 * Pond 78 ** x12“ Bement. 2 H’ds. 
20 * 0“ Putns » — 
2 + x 18 Gleason SHAPERS. 
24 x 12 ** Fitchburg 8 in. Stroke. Hendey. 
24 x 14° Putnam 10 ** a Gould & Eber. 
24 ‘* x 22 ‘* Perkins 14“ Fthg. Trav. Head. 
25 x 12 ‘* New Haven _ Hendey. 
30 x 16“ Perkins 16 ee “Fox” Crank. 
50 x 18“ FitchburgTriple. 17 ‘ ‘ Prentiss“ Latest” 
Cabinet Turret Brass Lathe, 18 | 22 ** o Triple Geared. 
in. ‘hasing Bar. Carriage - —_ 
Feed. MILLING MACHINES, 
Garvin No. 2 Hand Feed, 
DRILLS. Brainerd No, 4 Stand. Plain. 
** Sensitive’ Drills. Brainerd, No. 3 Stand. ‘‘Univ.,” 
24 in. Prentiss B, G. Auto, Fd 16 in. Centers, Cutters, etc. 


28 in. Blaisdell B. G. Auto, Fd. 
Imp. Radial” ft. Arm. 
Universal Radial 5 ft., Niles, 
UPRIGHT B. &T. MILLS, 
38 in. with 2 Heads. Al order. 


HOR. BORING & DRILL- 
ING MACHINES. 
Bement No. 2, Swing 54 in. 
Bement Cylinder Borer, large. 
BOILER TOOLS, 
Rolls, 5, 6. 8 and 10 ft. 


Brown & Sharpe No. 6 Plain 
Table 48 x 14, 
SCREW MACHINES. 
Pratt & Whitney No.1 with Wire 
Feed, complete. 
‘*New Pattern ” with 2 in. hole 
Back Gears and Auto, Turret. 
MISCELLANEOUS. 
| Steam Hammers, 300-800 Ibs. 
| Bradley Hammer, 40 Ibs, 
Stiles Presses Nos. 1, 2 and 3. 
Keyseater for Pulleys & Whee's. 
Gear Cutter 32in. for Light Spur 
Bement Boiler Plate Planer 16 | Bevel and Worms. 
tt. for lin, Plates. Acme | in, Bolt Cutter. 


J. J. McCABE, 


E. B'BULtARO's |14 Dey St., 
NEW YORK. 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Planers, Drill Presses, Shapers, Milling 
Machines, etc., address, 


The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 








No Man ur 


We are not makers, but sellers, 
of first class machinery. 

We know what a machine ought 
to be. If it is not up to the mark, 
we will have nothing to do with it 
The maker mustsell itdirectif he can. 

People who buy machinery from 
us know that they are getting the 
pick of the m: urket. 

We are very particular. We 
have our own reputation to uphold. 
Thirty years as machinery merchants 
has taught us that makers’ claims 
are sometimes colored by prejudice. 

But our claims for machinery 
that we do not make (and can have 
no interest in praising), must be 
pretty reliable. 

We sell principally new machin- 
ery, but also some special bargains 
in second- hand, guaranteed ‘‘as 
good as new.” A letter will be ap- 
preciated, 


HILL, CLARKE & CO., 


Machinery Merchants, 


156 Oliver St., 12 & 14S. Canal St., 
BOSTON. CHICAGO. 
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The Andrew Patent Grip Socket. 


Patented May 14, 1889, and Sept. 4, 1894, 





PAT'D SEPT. 4.94 





Is the original (not copied) device for 
boldise and driving The old system 
of Strai Be and | a aper Shank 
pritie. ith Andrew’s Patent 
Inclined Geaave Milled in the 
hank. No more Twisted off 
Tangs. Best Practical Det Chuck 
in the World. Beware of Frauds. 
Infringements on these patents will be 
prosecuted, Send for Catalogue. 


M.L. ANDREW & CO., Cincinnati, 0. 





Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 


CLEVELAND, OHIO. 


STEEL BALLS 


For all Anti-Friction 















WRITE FOR 
INFORMATION. 








Marc 14, 1895 AMERICAN 


MACHINIST 
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SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 


WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 


New York, N. Y.: 616 Havemeyer Building. 





Artanra, Ga.: Chas. H, Willcox. 
Datias, Tex.; Hunter & Boose, 


WHEN YOU ORDER 


FroRTow craVcErs, 


See to it that our TRADE MARK 


“THE HORTON LATHE CHUCK” 


— . Is stamped plainly on their face, all others are IMITATIONS. 


7 ald THE E. HORTON & SON CO., 


a 
\ i WINDSOR LOCKS, CONN., U.S. A. 
iN Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E.C., Eng. 











THOS. H. DALLETT & CO.,|Shriver’s New York T 


° E * . 
en | ne al 
ELECTRIC POWER. ’ 


ELECTRIC MOTORS |“ 

Specially adapted 
for driving Machine 
lools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin- 
ery. 
Wealso make 


Portable Drilla, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses. 


raveling Cranes 













T.Shriver & (to, Y 233 Bast som st, 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2, 3,5 and 10 Tons 


capacity, to be 
by Hlectrisite: operated by Hand, or wholly orin part 











be 


< Wie Fs ff 
_ WORCESTER >: 
™ \ MASS, >: 





ALFRED BOX & CO., 


PHILADELPHIA, PA. 


Builders of Standard and s& 
. Special 
Cranes of all descriptions, Double cone 


Hoists, etc. ; t 
Cranes ie aio’ e? 30.000 Hoists and 700 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


SEND FOR CATALOCUE. ye 
—_ — aa . See | Oni (O), faa’ 


ee lk 
2343 & 2345 


















<_ 


MARIS BROS., Caltownit st. 


MARIS & BEEHLEY, PHILADELPHIA, PA. 


EDWIN HARRINGTON, SON & CO., Inc., 1515 PENNA. AVE., PHILA., PA. 
: e Machine Tools, Double-Chain Hoists. 
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a ee 


Send for Catalogue. Mention this Paper. 


LA COUNTERSINK 
ee eee TAM | BOSTON eed Rew’ Wal = WORKS 


Frank Burgess, Prop., 35 Hartford St., Boston, Mass. 


Any size or style. Spur, Bevel, Spiral, Ratchet, 
VCOM B & on Re - Worm, Rack, Elliptic, Internal, ete. Small or large 


P R 0 V IDENCE,R.I. U.S.A. Send for Catalogue. 1,100 sizes of Gears. 
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COILS and 
BENDS of 
IRON, 










Dixon’s Silica 
Graphite 


Paint — 
and 
Will preserve a roof for TEN to 
FIFTEEN YEARS-—perhaps COPPER PIPE 
longer, without repainting. of every 
Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. description. 


The National Pipe Bending Co. 
82 River St., New Haven, Conn. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 








“CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 

Screw Machines, and for Special 

work. a. - s - * s s s 
SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 


FO® PLANER CHUCKS|PEQUOT DRILL CHUCK. 


ts A new Drill Chuck having a more powerful grip 
Address G. W. JORDAN, than any ehuck ever offered. This seems a broad 
@ Wayne STREET, WoRCESTER, MASS. | claim, but we prove it to mechanics who will 


examine. Ask at your dealers or write us for 


. particulars. 
The National. | THE D. E. WHITON MACHINE CO., 
(| ( § aa seaans. 5 Oak Street, New London, Conn., U.S. A., 


COMBINATION, Or, SELIC, SONNENTHAL &CO., 
Est'd 1882. Strongest. Easiest tochange. Bestfinish. | 86 Queen Victoria St., London, E. C., England. 


Reversible Jaws (patented) gre 5 changes in- 
SKINNER CHUCKS. 


cluding every possible position. ILLUSTRATED OaTa- 
LOGUE sent. Liberal discounts. Prompt shipment. 
Address Ww. WHITLOCK, - 
Work 100d Mutant mobehes. N.d. Independent and Universal 
=~ Chucks,Combination Lathe 
a Chucks with patent revers- 
ible jaws, Drill Chucks, 
Planer Chucks and Face 


WE LEAD, OTHERS FOLLOW. Pind 


Sweetland Combination Chuck, SKINNER CHUCK CO.. 


Reversible Jaws. Accurate New Britain, - - Conn, 
Standard Independent Solid SEND FOR CATALOGUE, 
Shell, Solid Reversible Jaws, 
Strong and True. 


SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. CO., - New Haven, Conn. 


C7TaNES 


CUPOLAS, LAD TRUC ° 
Whiting Gatalits Mkioment be. 


225 DEARBORN ST., CHICAGO | HARVEY, 
New York Orrice, 182 Front Sr. fu. 

articles, our stock is now limited to | Order now before our stock 
complete sets, with the exception of papers is exhausted. 























) THE PRATT CHUCK CO. 


CLAYVILLE, N. WV. 


MANUFACTURERS OF 


| Cold Drawn Steel 
and Brass Ferrules 


From 16 To 24 GAUGE. 
Ferrules of Every Description, 


Bicycle Parts, 
Typewriter Bells, &c. 


SEND SAMPLES FOR EsTIMATES, 

















* DRACTICAL 
of two or three issues,and orders can 


DRAWING 59 | hereafter be filled by the set only. 
* A number of engineering schools ADDRESS: 
By J. G. A. MEYER. are using these articles in lieu of a 


The demand for back numbers of | text book on this important branch H oH 

aye erica macinie containing | f mechanica tet American Machinist, 

this valuable series of articles, has eset 0 apers will be sent by 

been so great, that, notwithstand- mail to any ad ness ie the U.S. Can 208 BROADWAY, 
it has us to issue | ada or Mexico for $5.00, postpaid, 

~~! “inte of 8 ral : 00. NEW YORK. 


special reprints of several of the! and toany foreign country for $ 

THE PERKINS DRAW STROKE TRIMMER, |woRKINE DRAWINGS FOR SALE 
An Indispensable Too! . 

workers. ‘Latest and | COMPLETE SETS of first-class working 

Best Design. Infringers | drawings of Corliss, Single Valve Automatic, Port 


pt ger a ees not | able and Traction Engines, Saw Mills and Boilers, 


PERKINS & co! from a manufacturer wrecked by the recent finan 


cial storm. 
G-spd Rapids, Mich. For sample sheets and prices address 
STOCKS, NEAVE & CO., 


Manchester, England. | M., OFFICE AM. MACHINIST 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, ete. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 


Almond Drill Chuck, 


a Sold at all Machinists’ 

= ) Supply Stores. 

= 1. R. ALMOND, 

83 & 85 Washington St., 
BRooktyNn, N. Y. 




















Ty 
P ss J cortinateicriton® syRacuse,n 


=f aemumetomess dd 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


FOOT or POWER, 
For METAL or WOOD. 
C AWS tHe BEST. 
roe FINEST. 


TRUMP BROS. MACHINE CO., Mfrs., 


WILMINGTON, DELAWARE, 

























For sale by CHAS. CHURCHILL & CO., Ltd, 
London, England. 











— FoR — / 
siyce | AS BEVEL GEARS, 
WATCH - | 7 Die Cut Theoretically Correct. 
7 =e : For particulars and estimates apply to 
TOOL HUGO BILGRAM, 
— ROOM. ACHING T, 
jccessor 
ENGINEERING APPLIANCE CO. BREHMER BROS., 





JAMESTOWN, N, Y. 440 N. 12th St, Philadelphia, Pa. 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, 
Y ACCUMULATORS. 
SEND FOR CATALOGUE D. 
| 


\—-4 
“The W. & S. Hydraulic Machinery Works, 7 


WATSON & STILLMAN, PROPRIETORS. al 
Hyd: aulic Flange Packings. 204, 206, 208 and 210 East 43d Street, New York. 2 Plunger Belt rump. 
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WORKS CINCINNATI. 0. U.S. A. 


NEW YORK - 


CHICAGO: PHILADELPHIA: BOSTON-PITTSBURGH. 








ENCINE LATHES. 


22” and 24’ furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 
With all modern Improvements, 





Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 


Dietz, Schumacher & Co., 
Cincinnati, 0., U. S. A. 


oCUIS 


Are run at once on our Double 
Saddle Turret Lathe with simple 
turning tools in turning, squaring and 
boring a Motor Gear. There are 
doubtless many pieces in your line 
the same principle may be applied to. 


LODGE & SHIPLEY M. T. CO. 
CINCINNATI, 0., U. S. A. 


UTTIN 
UTTIN 
UTTIN 
UTTIN' 


LELAND, FAULCONER & NORTON CO, btu, ih, 























THE TAYLOR-RICE ENGINEERING C0., 


SUCCESSORS TO 


Li Standard Gags and Tool Works, Wilmington 0.1. 


£5: DROP HAM 
5 ME Sy 


3 ER 
ger Pa OMA DROP Urns 


ier & Peck Mt © 


% inch te 5 inch 
Send for New Pamphlet. 











KEYS. 
A KEY SEATINC. 
SLIPPINC. 
amen “7 in BARE ET . the 
LEST and B 


’ ome ON — 
Can be attached or - smoved in a few seconds without 
injury to shaft or couplin ne. ‘. “nd for discount and 
illustrated Price List « of 4 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 











WORCESTER, MASS. 





The lather Mew Patent Taper Attachment 


Accurate, easy and quick to operate. 


All changes can be made from front 
of lathe. No backlash or lost motion. 
THE BEST. 







_Flather & Company, 


NASHUA, N. H. 


ARMSTRONG’ $ # PIPE @ THREADING 


Cutting-off "Machines 


Both Hand and Power. 
Sizes 1 to 6 inches, 
Water, Gas, and Steam 
Piterd. Tools, Hinged 
pe Vises, Pipe Cutters 
Stocks and Dies univers. 
ally acknowledged to be 
THE BEST. Send for 
catalog. 
Armstrong Mig. Co., 
Bridgeport, Conn. 





16’’ Lathe with 
Taper Attachment. 





P. BLAISDELL & CO., 


Manufacturers of 


a Machinists’ Tools, 















SEND FOR CATALOGUE. 


WORCESTER, MASS. 
QUINT’S ESTER MACHINE SCREW CO 


TURRET DRILLS | (ieee 


For Drilling and Tapping with ee 
from 2 to 12 Spindles. aes 


S WILL DRILL UP TO %-INCH. 
Sensitive and Positively Driven. 


A. 0, QUINT, Hartford, Conn. 


SPEIDEL’S PATENT 
ECONOMIC SAFETY HOISTS. 


OVERHEAD TRAMWAYS, 

















4 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 








Owing to a change in our firm 
we will sell our 


iio TOOL HOLDERS 


now on hand, at 





TRAVELING CRANES, Etc. _ 
SPEIDEL & ROEPER,| g@¥Mik = S60 ' Nos 
anos a , q q $26.00 for No. 2 
mare . M ed O. D. until 
EVERY 
MACHINIST SHOULD HAVE March 2oth. 





A COPY OF 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re 
funded with first order amounting to $10.00 
or over. 


HOLMES TURRET TOOL POST 60., 


226 La Salle St., Chicago, Ill. 





SMILLING-GUTTERS, 
{ INWARIET ee ell 


MONTGOMERY & CC., = Sa 


105 FULTON STREET, 
New YORK CiTy. 


J. ERLANDSEN™ 











A CORRESPONDENCE SOLICITED. 


Dring Me "G, 


-#Springfield, Ohio 
“ Springfleld Muller” 48 in. 


gine Late 


Power Presses, 
Arbor Presses, 
Bench Straightening Press, 


15%3 Crank Shapers, 
18 in. Univ. Monitor Lathes, 
14 in. Hand Fox Lathes. 


OUR GRINDING MACHINES 


Are complete in every particular, and possess many valuable 
features peculiar to itself only. Note a few of the points: 


The main casting or column is a single casting from the floor to the surface where the swivel table 
and emery wheel carriage rest, making a very rigid tool. All flat surfaces are scraped to surface plates. 
All kinds of work are always operated upon immedi: itely over the water pan, and water can be freely 
used for every operation, and so conducted away in a proper course. The free use of water in 
all grindin opgrauene is an absolute necessity to produce true and perfect 
work rapi The machine is arranged for the instant change of speeds of traverse of wheel and 
revolutions of +" to any speed between extremes without any change of belts. Fine adjustment are 
everywhere provided for, such as reversing points for grinding shoulders, and emery whe el adjustme nt. 
Headstock swivel, swivel table and emery wheel swivel base, are graduated. Every provision is made 
to make the machine the most complete of its class and at the same time retain simplicity. Fully guar- 
anteed. For particulars and catalogue, address, 


LANDIS BROS., Waynesboro, Pa. 





ENTS: England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 
AG France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


New ‘Bedford, 





solid and Shell Reamers, Beach’s Patent Self-Centering C huck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


















VF. E. REED C0., 


Worcester, Mass., 


New Haven Manf’g Co., 


NEW HAVEN, CONN. 





MANUFACTURE 








<8 ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES, 


Manning, Maxwell & Moors, 
Selling Agente. 111 Liberty Street, New York 
60 South Canal Street, Chicago. 
424 Telephone Building, Pittsburgh, Pa. 


IRON-WORKING MACHINERY. 





Ww. & D.MOGEY. 
45% ST. BAYONNE Nu 

















NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 





A 4 Milling Machine or - - - - 
a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 













b= . = 
A Full Line of Standard Ss * 
B.C. P. F./2 =. 
z-:. 
é — sae 
From 22’ to 36” inclusive. | Sas 
kad > 

BEST ALL AROUND DRILLS IN | ous? ES Ss: 
THE MARKET. oe ar 
YorcEsTER, Mass., June 7, 1894. 4 7” 

Mr. J. ayy Suaecioen, Mass. 65 = > =4 } 3.5 

Deak Str:—Rep!ying to your inquiry of | —r = 

the 5th inst., we are pleased to say that the Cc 4 = > ai) 

21 inch Upright Drill pure has dc af yc yu give Las > [+s] 2 

us excellent satisfact'‘on, and we onsider Zec 72s 

it the best tood of its class that we have | gg « a =z 

een. Tours truly, > = es é) - 5 

NORTON EMERY WHEEL CO., Lad a> on an 

0. 8. WALKER, M. M. = ae 

” Woreester Mass. “ = S : ——— 








BRAINARD MILLING MACHINE co. 


156 Oliver St., Boston. Works at Hyde Park. 


Milling and Gear-Cutting Machines, 


Universal, Tool-Room, Plain and Special Milling Machines; also 
Gear and Cam-Cutting and Mill-Grinding Machines. 


50 Different SIZES and STYLES. Cuts and Prices on Application. 
ARMSTRONC TOOL HOLDERS. 


BASS FOUNDRY AND MACHINE WORKS. 
Fort Wayne tse April 20th, 1892, 
ARMSTRONG BROS TOOL CO., Cuicaco, ILL. 
Gentleme ne Al) she Tool He siders we ” eat of 
you are in use and giving excellent satisfaction, 
saving many times their cost in the one item of 
tool dressing alone. Very, respec stfully 
F. A. RIDER, M. KE, 















Boring Toot. 
sol Lathe and 


[Z /“ a, —) % MANUFACTURED ONLY BY 
J ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave., Chicago, Patent, 


Patent applied for, Send for Circulars. 4 ) _® Feb. 28, 
a ee oe CHAS. CHURCHILL & CO., Ltd., London, Eng., Agents. “SQgQap 1893, 






TELESCOP™..} 


PRENTICE BROS., “srces.”!D, SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, etc. 
i 





3 Sizes—4-ft., 5-ft. and 6-ft. Arm. 

Makers of Vertical Drill Presses, 12 to 50-inch swing, Radial 
Drills, Gang Drills, Boiler Makers’ Drills, Radial Driliin wand 
Countersinking Machines, for ship plate and bridge work, 
Special Drilling Machinery. 

Engine Lathes from 11 to 21-inch swing, any length of bed, 
with single or double back geared heads and any style of rest, 
with or without taper attachment. SEND FoR CATALOGUE. 

FOREIGN AGENTS: p 
CHAS, CRURCHILL & 00., L't'd, London, Eng. 
SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany 


ADPHE JANSSENS, 16 Place de la Republique, Paris, France, 


JONES . LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT, 





The No. 4 B Machine for Cutting and Threading 
Pipe 4 in. to 4in., by HAND or POWER, 
SEND FOR CATALOGUE TO 








Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery, Publishers 
of ‘‘ Rapid Lathe Work,” by 
new method (Hartness System). 
Send for catalogue. 


Capacity 2 in. 


diameter, 
24 in. long. 





2 BY 24 FLAT TURRET LATHE. 


STEAM ENCINEERINC 


(Stationary, Locomotive or Marine); Mechanics; Mechanical Drawing; FElec- 
tricity; Architecture; Architectural Drawing and Designing; Masonry; Car- 
pentry and Joinery; Ornamental and Structural Iron Work; Railroad Engi 
neering; Bridge Engineering ; Municipal Engineering; Plumbing and Heating; 
Coal and Metal Mining; Prospecting; and the English Branches. 





The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review. Students can 
interrupt their studies and change their residences. Scholars ships are not 
forfeited upon failure to pay installments promptly. Until further notice 
experimental apparatus will be furnished sree of charge to students. Students 
make rapid progress in learning to Dri aw and Letter. Specially prepared 
Instruction and Question Papers, Condensed, Simplified 

The Steam Engineering course is intended to qualify engineers to secure 
Licenses. All representations may be relied upon. 

Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 





TRADE. MARK REGISTERED. 





BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1894, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 p 
volume postpaid. Bound in cloth, $4.00 pe r volume (pure chaser 
paying freight or express charges). No separate back numbers prior to 1894 are 
now carried in stock. Only complete volumes furnished prior to 1894, 
Readers desiring to complete their files or obtain separate 
issues for the year 1894 are advised to order 
soon, before our limited. reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 
BORING AND 


TURNING 
MILLS, 


4,5, & 6 ft. Swing 










CUTTING-OFF 
MACHINES. 


OUR NEW 
TOOL BLOCKS 
ARE GREAT! 
HAVE YOU 
Hurieut Rocers Macn. Co., SEEN TH EMP 


#0 SUDBURY, MASS, 

















W.D. FORBES & CO., 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N.J. 


BINDINC POSTS, CONTACT BUTTONS 


AND 
ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCINC, 
DRAUCHTING AND DESICNINC. 








IN TIMES LIKE THESE 


it is necessary for 
every manufacturer 
to look well to small 
economies, ** Key- 
seating is a small 
item with us,”* some 
will say, but the dif 
ference between 5 
minutes, the time 
taken to cut a cer- 
> h tain keyseat with 
Lim 2.) ° the Colburn Key- 
9F seater, and 1 hour, 
eS yb the time taken tocut 
: S— it by hand, is 55 min- 
= 4—= utes. At this rate it 
doesn’t take many 
eyseats a week to effect a pretty large saving 


Send for Illustrated Catalogue. 


BAKER BROTHERS, 365 8. Erie St, Toledo, 0. 


FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 





“CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 





MALLEABLE IRON PIPE VISES, 






The Aurora Too! Works BARNES’ 


AURORA, IND UPRIGHT DRILLS 


BUILDERS OF Complete line, ranging from 


our New Friction Disk Drill, 
for light work, to 42-inch Back 
UPRI GHT Geared Self Feed Drill. 
AND 
RADI AL ~ 1995 Ruby St., Rockford, Ill. 
~ ENGLISH AGENTS, 


Send fur Catalogue and Prices. 
= : DRILLS CHAS. CHURCHILL & CO.,LTD». 
—— B| 21 Cross Sr.. FINSBURY, LONDON, E. C., ENG. 





W. FG JOHN BARNES 60, 
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WM. SELLERS & CO., Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
: Pulleys, Hangings, Oouplings, eto, 
=—— INJECTORS FOR ALL CLASSES OF BOILERS. 
AAAAAAAAAADDAAAAAAAAAAAA 
STARRETT’S UNIVERSAL 


Surface Gauge 


FOR TOOL-MAKERS. 












The LONG & ALLSTATTER CO. : 


DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 











No. 56.— Weighs, a1 0z. 5 in. 
i high. Steel base, case hardened. 
i Has my improved Sleeve. Spindle ‘ 
i can be set in any position from vertical 
to horizontal. Scriber can be use 
Ne below base for Depth or Marking 
Lar Gauge. : a 
| PRICE, $3.00. 
Tools warranted. Catalogue free. 
lis L. S. STARRETT, 
@* | @ Arnot, Mass.,U.S.A. 
London Agents: 


r Chas. Churchill & Co., 
Limited, 

21 Cross Street, 
Finsbury, E. C. 


900900099000 00000000 


NSITIVE DRILLS 


oo 
Send for description or ask your dealer. 
D'AMOUR & LITTLEDALE, 204 E. 43d St., New York. 


DETRICK &« HARVEY MACHINE CO., 


BALTIMORNRS, MD. 
MANUFACTURERS OF THE 
ADAMS 


Automatic Bolt-Threading and Nut-Tapping Machine, - 

Made in all Sizes to Cut from 1-4’ to 6”. - 

The simplest and most durable machine in existence, 

The threading head is made entirely of steel. No links, 

levers, springs, caps, cases, blocks or die rings in or about 

the head. Separate Heads and Dies Furnished. Write 
for descriptive circular and price list. 


Manufacturers of The Open Side Iron Planer. 


VvwyvvrVvV"G-VVYTe-rrrerrrerrrrrwrvrvrvrvws 
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SPLICE BAR PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 














MAILED 


FOR 80 CENTS 


Titt APRiL 18ST. 


SEND FOR CATALOGUE OF 
SWEET’S 
ENTRAINED WATER SEPARATOR. 
THE DIRECT SEPARATOR Co., 
SYRACUSE, N. Y. 


Ae Mass. Ly 


/ 
MANUFACTURERS 
\ Ad Mechanics’ 


Xe 10 


Mill 
WH 


™, 


Si 
> 
of Me 


6-INCH 
1 FinM-JOINT 
TRANSFER 










Special Screws and Studs 
in Brass or Steel 


Gear Cutting, Sheet Metal, Stamp. 
ing. Automatic Machinery built to 
order, Send sample or drawing for 
estimate, 


Sit 


dad 


A 








Aromatic WATER Gace. 


GREASE Curse 


**SUCCESS BRINGS SUCCESS.” 
Did you ever stop to think what this means? Did you 
ever notice howthe “‘ successful” firm transacts its business? 
It does it through ‘‘ successful’ channels. The Lunkenheimer 
Company is said to be a “‘ successful "’ firm; that their special- 
ties are a ‘‘success;"’ that the name “ Lunkenheimer”’ on 
maa Brass Goods means “ success."” You can judge for yourself 
Mm by sending for their new Catalogue. No steam user should 
be without one. Gratis upon request. We don’t want all 
your trade, only a share. 
WE HAVE COME TO STAY. 


SPECIALTIES, 
For THe Bonen AND Engine. Are THE ENGINEERS’ Favonires. 


85,000 Pexszrrny AvTomatTic InsecTors in use, firing perfect satisfaction 
under aii conditions. Our Jes Pumps, Water Gages and Oil Cups are Unequalled. 


PENBERTHY INJECTOR Co. 


SRANOH FACTORY aT WINDSOR, ONT. 















“nw Beno FoR 
CaTracceus. 


DETROIT, 
ICH. 























ke 


THE LUNKENHEIMER COMPANY 
FACTORIE —— CINCINNATI, 


DHN 


N B&W YORK TORE € 
STORE THE LUNKEN VALVECO 35 3 


STRANGE, BUT TRUE!! 
Taz New Process Raw Hive Gans 


ASTONISH THE 


E 


Albro Worm and Worm Gear 


Consumes less 
power and gives 


PEAN 











better results MACHINERY WORLD. 
than any other They Outwear 
System. Infor- any Metal. 


% mation cheer- 

i, fully furnished. 

The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadalohbia, Pa. 


W. C. YOUNG MFG. CO., "°uas™™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


Stover Power Hack Saw 
and Friction Drills, 


They require No 


’ Lubricant. 
= They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U.S.A. 


. CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery 


DETROIT, MICH. 


MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 

fron or Steel surfaces. 


















Used by 
Saws made Cutlery, 
in two sizes Pistol, 


Nos. 1 and 2. 


- Twist Drill, 
Wrench, and many 


Cut 4% to8 
incbes. Send 


i circulars other mfrs. 
STOVER 200 in use. 
NOVELTY B oat ee 
w Catalogue ‘‘B"’ free. 


Mfgrs. of Wood and Iron- Working Machinery 
Special Machinery to order. 








SITTMANN & PITT, 











CALIPERS. 


363 ADAMS ST., BROOKLYN, N. Y.! 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 





23 River St., FREEPORT, ILL.,U.S.A. 
Cc, W. BURTON, London, Eng. 

















14 in. x G ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
CHAS. CHURCHILL & C0., Lid 21 Cross Street, Finsbury, London. 
SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 

SOLLER, Basel, Switzerland. 





HIS Lathe COMBINES the LATEST 
and BEST Improvements. Automatic 
Stop. It is Simple, Durable, Indispen- 
sable. It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. ‘It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoil- 
ing either tool or work. It is a safeguard 
against accidents, in either direction. 
Feeds—It has all feeds in daily use with 
simple movement of lever. 
Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—The Carriage reverses in Apron. 
No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 
changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed 
and » Speed Engines. 


Simple, Compound, and Triple Expansion 
Enginés, High Pressure Boilers, 


i] Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


me Buckeye Engine Co. 
ese Ni. 26 Franklin Ave, 
SALEM, 0. 









int my” i am via 
Vo and Walt Ste, PRILADELPEL 


Branch Office, 
245 Lake St., CHICAGO, 


New York Agency, 
18 Vesey St., N. Y. 





Over 40,000 Engines in Use 





Pince LIGHT RIGHT “ease 


Ak 


Faries’ Patent UNIVERSAL LAMP HOLDER. 
Several styles and sizes. Ask your Gouler for them or write 
direct to FARIES MANUF'’G CO., Decatur, Ill. 
Catalogue free. 











2 styles, Built from 1 to 60 Horse Power. Send for Circylar. 
BACKUS Wwaree MOTOR CO., Newark,N.J. 
Mfrs. VENTILATING FANS, 










© Branches: 111 Madison St, Chicago. 
708 Locust St., St. Louis. 


DRAWING MATERIALS ER 


> AND 


ict S1F7eyiNe listrumelts, 


The large one st assorted stock i. America. an qu pee 
for Geld on d dra oe ng room. We have made thi 

and our goc saa are wal anted to be as ne carly pe erfee Hy itt 8 po sible 
te make them. Prices reasonable. 


CATALOGUE ON APPLICATION. 








. 


ACHINER 


For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Conn. 









CLesen S$ DUPLEX CEAR CUTTER. 


One pair cuts from 12 teeth (an < 
gf intermediate sizes) to a Ra 


of ms aan and experimental w ork 
the 16 P. and finer can_ be 
made t« me ff tops of teeth. Ke ept 
in sto okan ms bee pee od pro mptly. Spe 
ial work to orde 


se at ro Circular. 
R. M. CLOUGH, 








TOLLAND, CONN. 





WILL SAVE ITS-COST 


IN SIXTY DAYS. 


Automatic Feed, 
Horizontal 


















Stroke, 












29 Broadway, New York. 


THE 0 & C CO. 


703-707 Western Union Bldg., Chicago. 











STEAM 





fn ONOVER’ 


HANDSOME CATALOGUE Of 


JONDENSER 
- THE CONOVER MFG.CO. 39 Contuanot Si.NY. 





BELT 





_ BICKFORD 





ideas on convenience of operation. 
for anything in the line of Drilling Machinery. 


CONVENIENCE. 


Our Machines are composed of all modern 


Write to us 


DRILL AND TOOL CO., | 


3 Pike Street, Cincinnati, Ohio. 





DRY STEAM. 


LU ENGINE 
Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses , ete. 


Place Separator as close to engine 
7 as possible, the steam takir ng @ spiral 

H course between the threads causes 
H the water to be thrown by centrifugal 
H force against the outer walls, while the 
dry steam goes through the small holes 
H to center of pipe. Steam can enter at 
4 A or B, as convenience may require; 
7 also used in conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 






Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia. 
THOMAS HOEY, 147 Sumner St., BE. Boston, Mass., Agent. 

JAS. BEGGS & C0., 9 Dey &t., New York, wAguate. 


UNSURPASSED Weighs 42 lbs. and 
drills from 34 to 
ASA 2 inches diam- 


-MOFFET PORTABLE DRILL. 











REAMER. i 
—— Runs with Steam 
Will work in any —or— 
position. 


Compressed Air. 


Manufactured by 


agg JvG-TIMOLAT, 


89 & 91S. Filth Ave., 
NEW YORK. 





Send te Gal 
























pe ee 
e OF IMPROVED 


CORLISS STEAM ENGINES aa 
“ iN FULL VARIETy~ : 
AKEN FOR (oMPcete Pinte 


.FRICK COMPANY, 


ECLIPSE. CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


T AUTOMATIC 
WES ON , ad Seon 
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(Tandem cam ) 





HIGH PRESSURE BOILERS: is ' ) WESTON ENGINE CO., Painted Post, NW. Y. 
it mm Supply eit ch re se ~t4hy 


oe tts 
<4. 
AND 
Mi in “Ru Li ake St., Ch tt 


COMPLETE POWER PLANTS See RE iar cortign t k 








AMES IRON WORKS, °NI” 


38 Cortlandt St., New Vork City. | 
18 South Canal St., Chicago, Ill, 


50 Oliver St., Boston, Mass, 
1026 Filbert St., Philadelphia, Pa, 


ORR & SEMBOWER, 


(INCORPORATED.) 
READINC, - - - PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING 7 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 7 














Ww RITE FOR CATALOGUE AND PRICES. 


THE ~< di BODLEY a 











ALL SIZES. 
Simple and Compound 


CORLISS ENGINES A SPECIALTY. 


HEAVY SLIDE VALVE ENGINES, 


Shaltting, Hangers, Pulleys, 
Belt Elevators, etc. 














SAR? Se MACHINERY 
© BOILER MAKERS ROLLS. >} 


New v Doty Ma 


ANUFA TURING ec 


Janesville , 3:= 




















FROM 1 TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 
CEARINCGC OF ALL KINDS, CRANK SHAFTS, 


STEEL KNUCKLES FOR CAR COUPLERS. 
Cross-Heads, Rockers, Piston-Heads, ete., for Locomotives. 
Steel Castings of Every Description. 
AS T | i G c CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


A. SEF. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS. Estimates and. Plans fur- 


nished for transmitting 
HANCERS, Etc. tom te 













[WHISTLES]. 


Friction Clutch Couplings. HORIZONTAL 
a f AND 
STEAM SIRENS, } 4} VERTICAL 


SHAFTING. 
Also for Erecting same. 


Send for Catalogue. 
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BROWN & SHARPE MEG. CO. 
PROVIDENCE, R. lI. 


ANNEALING and _ HARDENING FURNACES. 


SIZE OF OVENS. 
LARGE ANNEALING FURNACE. 


4-10" x 2’-10" x 1'-10", 
SMALL ANNEALING FURNACE. 
5'-344" x 4-0" x 2'-5". 
LARGE CASE-HARDENING FURNACE. 


4-3" x 2-3" x 1-1’ 


SMALL CASE-HARDENING FURNACE, 


q°x t-6" x 10’, 














¢ Catalogue describing these mailed 
on application. 
Enetanp—BUCK & HICKMAN 280 Whitechapel Road, 
London 
ENGLAND ae ‘oe _ a & CO., Ltd., 21 Cross 
; St., Finsbu 
GERMAN YG DIEC 7 rp ya cherstr 5 Berlin, 
W. 62 
FRANcE- PENWIC K FRERES & CO., 21 Rue Martel 
Paris 
France—F. > ¥ meg y 'ZBERGER, 140 Rue de Neuilly 
Puteas 
Cuicaeo ov, <FieKD A. RICH, aa 
New York Crt F. G. KRETSCHMER 136 Li be 
St., Room 5us 








COMPLETE MACHINE 
TOOL 
EQUIP- 

MENTS. 








NEW YORK, 
CHICAGO, 
BOSTON, 
PHILADELPHIA, 


PITTSBURGH, 
NO. 2 SCREW MACHINE, 


rt NILES TOOL WORKS ~.. 


HAMILTON, 
OHIO. 











JEN a STANDARD PACKING 
To keep leaky joints TIGHT. 


: @ ” >» 


JENKINS STANDARD PACKINe 


MA 
auase ne ken, 


GQ 


It has accomplished this for twenty years, 


And that’s why it’s best. 
NEW YORK PHILADEL PHIA, 


BOSTON. JENKINS BROS. CHICAGO. 


BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


for RAILROAD SHOPS, LOCOMOTIVE AND CAB BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, SHIP 
YABDS, BOILER SHOPS, BRIDGE WORES, ETC,, ETC. 


STREAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortiandt St. —_&. H. MUMFORD, Representative. 


















..Manufactured by.. 


THE 6. A. GRAY Co., 


CINCINNATI, O., AND 121 LIBERTY ST., NEW YORK. 
Send for list containing 
Over 100 SIZES and lengths, with illustrations. 





IF YOU USE A 


TAPPING MACHINE, 


WRITE US FOR 


PHOTO, DESCRIPTION AND PRICE OF THIS ONE 


ald the several other kinds and sizes which we build, 


WE ALSO MANUFACTURE 


Milling Machines, Screw Machines, Cutter Grinders, 
Tapping Machines, Drill Presses, Hand Lathes, etc. 


Special Bicycle Machinery. 


WRITE FOR CATALOCUE AND PRICES. 


No. | AUTOMATIC 


TAPPING MACHINE. 








THE GARVIN MACHINE CO, 


PRATT & WHITNEY CO., 


HARTFORD, CONN., U. S. A. 


Have reduced prices on the mac hines described below and now offer them at the 
following net prices, F. O. B., Hartford, for prompt payment, viz:— 
r illar shape r 9- ine h st roke, with New well vise, $300, net. 

, 875, net. 
10-inch swing tool-maker’s engine lathe with attachments and tools, 4-foot bed 
$595; 5-foot bed, 3605. 
Are building a line of adjustable multi-spindle machines of sizes suitable for drilling 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimensions 
also machines and patented tools for rapidly finishing bicycle hubs from bars of steel; 
Ask for the ‘‘ Machinists’ Catalogue.” 


C AND MACHINISTS CLAMPS. 


C Clamps, in 5 Sizes, with Openings 
1%, 2%, 3M, 4%, 6% inches 
Machinists Clamps, an 4 Sizes, 
with Openings 
1%, 2%, 34, 4M inches. 
The Billings & Spencer Co., 
Hartford, Conn., U.S. A. 


Chicago Office: 17 S. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, F.C, 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris LOCK, Moscow, 


WARNER & aaa 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


_MONITOR LATHES 


—==} SIX SIZES= 
——o 

IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. | 


The Asher Manufeluing Ct, 


SOLE MANUFACTURERS OF 


j| The Tabor Steam Engine Indicator, 
{Fitted with HOUGHTALING REDUCING MOTION. 


he most Com- 
m4 Compact, 
e d Reliable In 
dicator Outfit, for 
slowspeed high or 
sowse engir es 
made, This 
inet rument re- 
ceived at “ The 
World’s Colum- 
} ay Exposition ” 
e 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
mansbip and Fin 
ish, Reliability and 
Efficiency. Send for 
Special Pamphlet, ; 








Rus ssta— %g 












































| 
| 
| 
} 





craphs 


on. 


S.A. 


pplicatic 









Manufacturersof ENGINE LATHES 
Loweil, Mass., L 


& from 17 to Win. swing. Cuts, Photo 
™ and Prices furnished on a 


IFIELD TOOL Co., 








UPRIGHT DRILLS, 
CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


oe! WYMAN: GORDON J. M. ALLEN, President. 


WM. B. FRANKLIN, Vice-PREsIDENT. 


~ Ww ——_:~ DROP FORGINGS F. B. ALLEN, Seconp VICE-PRESIDENT. 
OOD WORKERS’ VISES - J. B. Prerce, SECRETARY & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PR PRICES. 


In order to reduce our stock, we offer 16’, 18’, 21’. and 24” engine lathes, 16’, 22’, 

and 27” planers, 10’, 12” and 15” speed lathes, 15” and 20’ turret lathes, at a good 
A from former prices. 

We also a a few 16” and 18” second-hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


ape wges 








= gr worcester, MASS 



















PAT. DEC. ‘ less. 
PAT. DEC. 
PAT. AUG. 2 isse. 








. ny .cARPENTERY TT EERIEEEE 








Laight and Canal Sts., New York. 


For Taps up to 5-16 inch. 


Also 51 North 7th St., Philadelphia, Pa. 


PAWTUCKET.R. I. 





APS & DE 












